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EXECUTIVESUMMARY 
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This document presents the results of the Base Background Study conducted under the dire’ction of 

Marine Corps Base (MCB), Camp Lejeune, North Carolina and the Atlantic Division, Naval Facilities 

Engineering Command (LANTDIV). It has been prepared by Baker Environmental, Inc. (Baker) 

under Contract Task Order (CTO) 0371 of the Department of the Navy’s (DON’S) Compre:hensive 

Long-Term Environmental Action Navy (CLEAN) Program. 

The background concentrations used for several years at MCB, Camp Lejeune were compiled using 

data collected from soil borings located upgradient of several Remedial Investigation (RI) sites. It was 

later discovered that some of the RI sites were contaminated with inorganic substances (i.e., metals). 

This discovery lead to the suspicion that background sample locations may also have been 

contaminated but to a lesser degree, therefore, possibly artificially inflating the average background 

concentration. Based on this suspicion, it was decided that a new base background study shlould be 

conducted at MCB, Camp Lejeune and the soil samples would be collected from various locations 

throughout the base not believed to have been impacted by base activities. 

Naturally occurring constituents such as inorganics occur ubiquitously in soil; thlerefore, 

distinguishing background levels from site-related concentrations is difficult. Because many naturally 

occurring inorganic constituents also may be of anthropogenic origin, an appropriate number of 

background samples were obtained to distinguish naturally occurring concentrations. 

Sample locations were located at Camp Lejeune by Baker personnel between June 19, 2000 and 

June 27,200O. MCB, Camp Lejeune Range Control and EMD’s Fish and Wildlife Division approved 

these locations. These organizations were consulted to ensure that sampling was not conducted in 

areas used as active ranges or within protected/endangered habitats. After selection of the sample 

locations, Jacksonville Professional Locators, Inc. (JPL) visited the locations and determined1 if each 

location was clear of all buried underground utilities. If clearance of a sample location was not 

possible or if the location was in the vicinity of known utilities, the location was offset and clearance 

was obtained for the offset location. The final location was mapped using a Trimble Pro XR Global 

Positioning System (GPS). 

Surface and subsurface soil samples were collected from 50 soil borings in areas that had no known 

history of any activity that may artificially inflate inorganic concentrations in surface and subsurface 

soils. The locations selected for sampling were remote and required the use of a tripod mounted soil 

sampler operated by Parratt Wolff, Inc, of Hillsboro, North Carolina. 
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All soil samples retained for analysis were prepared and handled according to USEPA Region IV 

Standard Operating Procedures (SOPS) as outlined in the Final SSP (Baker, 2000). The Base 

Background Study focused on collecting soil samples for inorganic compounds, and pH analysis. The 

samples were shipped in ice-filled coolers by overnight courier to CompuChem Environmental 

Laboratories of Cary, North Carolina for analysis. The soil samples were analyzed for Target Analyte 

List (TAL) inorganics (Method 601 OB/7471A) and pH (ASTM Standard D 4972-95A, U’S EPA 

Method 9045). Heartland Environmental Services, Inc, of St. Peters, Missouri, validated result,s of the 

inorganic analyses, however, pH results were not submitted for third party validation. 

In general, inorganic constituents were detected at similar levels of concentration in the surface and 

subsurface samples collected as part of this investigation. There are differences between the datasets 

but these differences are primarily based upon the soil type in each soil horizon. As the soils are 

separated into datasets based on their soil type, it becomes apparent that the majority of the 

constituents are more prevalent in the fine-grained soils (clay and silts) than in coarse-grained soils 

(sands). This was an expected finding since metals are known to attenuate onto clays through the 

formation of ionic bonds. 

The concentrations of aluminum, calcium, magnesium, and iron exceed those for all other constituents 

analyzed during this investigation. This is not surprising because relatively high concentrations of 

these analytes have of&en been detected during previous investigations conducted at the Base. The 

relatively few detections of cadmium, silver, and thallium indicates that these analytes should be 

carefully evaluated as to their origin in any investigation. These analytes may be anthropogenic in 

origin, but do not appear to be common constituents in base soils. 
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1.0 INTRODUCTION 

This document presents the results of the Base Background Study conducted under the direction 

of Marine Corps Base (MCB), Camp Lejeune, North Carolina and the Atlantic Division., Naval 

Facilities Engineering Command (LANTDIV). It has been prepared by Baker Environmental, Inc. 

(Baker) under Contract Task Order (CTO) 0371 of the Department of the Navy’s (DON’S) 

Comprehensive Long-Term Environmental Action Navy (CLEAN) Program. 

The background concentrations used for comparison to environmental media sampling results at 

Installation Restoration Program (IRP) sites at MCB, Camp Lejeune were compiled using data 

collected from soil borings located upgradient of several Remedial Investigation (RI) sites. It was 

later discovered that some of the sites were contaminated with inorganics (i.e., metals) This 

discovery lead to the suspicion that background sample locations may also have been 

contaminated, but to a lesser degree and therefore, possibly artificially inflating the average 

background concentration. Based on this suspicion, it was decided that a new Base background 

study should be conducted at MCB, Camp Lejeune by collecting soil samples from various 

locations throughout the Base not believed to be impacted by past or present activities. 

The field activities conducted as part of this investigation were performed in accordance with the 

Sample Strategy Plan (SSP) prepared by Baker for this investigation (Baker, 2000) and the Solid 

Waste Management Unit (SWMU) Confirmatory Sampling Project Plans (IBaker, 199’7). The 

samples collected as part of this study are intended to provide the basis for a compilation of data 

representative of the natural concentration of metals in soils within the boundaries of MCB, 

Camp Lejeune. The SSP detailed the number and types of samples collected, the analytical 

methods to be used for those samples, specific sample locations, and the rationale for selecting 

locations and analyses. Detailed descriptions of the field procedures, sample analysis, and any 

deviations from planned procedures are outlined in Section 5.0 of this report. 
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1.1 Base Backwound Studv Obiectives 
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The objectives of the Base Background Study are summarized as follows: 

l Determine background levels of inorganic analytes in surface and subsurface soil at 

MCB, Camp Lejeune; 

0 Establish statistical distribution of data and identify spatial trends; 

0 Compare inorganic levels within and between soil associations; and 

0 Produce a document summarizing the above information to be referenced for future 

investigations. 

The background levels of inorganics in soil presented herein will establish a frame of reference or 

baseline of data to which inorganics at specific sites may be compared. The need to establish 

background levels of inorganics in soil is driven by the ubiquitous presence of inorganics in 

nature. As these analytes occur naturally in soil, it is necessary (during subsequent 

investigations) to determine if the presence of inorganics at a site are due to site activities (i.e., 

disposal, spills, etc.) or to natural occurrences. This determination can be made by cornparing 

concentrations of inorganics detected in site soils to Base background levels. 

1.2 Report Organization 

This report is comprised of text, tables and figures, and the supporting appendices. In addition to 

Section 1 .O, the report is organized into the following sections: 

l Section 2.0 - MCB, Camp Lejeune site setting and physical characteristics 

l Section 3 .O - Environmental Setting 

l Section 4.0 - Base Background Study Design 

l Section 5.0 - Base Background Field Investigation 

0 Section 6.0 - Analytical Results and Statistical Evaluation 

l Section 7.0 - Conclusions and Recommendations 

l Section 8.0 - References 
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Appendix A - Soil Associations 

Appendix B - Test Boring Construction Records 

Appendix C - Groundwater Technical Memorandum 

Appendix D - Chain of Custody Records 

Appendix E - Analytical Data and Statistics for Fine Sand Surface Soils 

Appendix F - Analytical Data and Statistics for Loamy Surface Soils 

Appendix G - Analytical Data and Statistics for Subsurface Sands 

Appendix H - Analytical Data and Statistics for Silts 

Appendix I - Analytical Data and Statistics for Clays 

Appendix J - Analytical Data and Statistics for Combined Surface Soils 

Appendix K - Analytical Data and Statistics for Combined Subsurface Soils 

Appendix L - Analytical Results for QA/QC Samples 
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2.0 MCB, CAMP LEJEUNE SITE SETTING AND PHYSICAL CHARQCTERISTICS 

,,i~-- 

This section presents the history and physical characteristics of MCB, Camp Lejeune. The 

discussion details the setting, history, and mission of MCB, Camp Lejeune. Information presented 

in this section was obtained from the available literature. 

2.1 MCB, Camr, Leieune 

MCB, Camp Lejeune is located within the Coastal Plain Physiographic Province. It is located in 

Onslow County, North Carolina, approximately 45 miles south of New Bern and 47 miles north 

of Wilmington. The facility covers approximately 236 square miles. This includ.es the 

acquisition of approximately 64 square miles west of the facility within the Greater Sandy Run 

Area (GSRA) of the county. The military reservation is bisected by the New River, which flows 

in a southeasterly direction and forms a large estuary before entering the Atlantic Ocean. 

The eastern border of MCB, Camp Lejeune is the Atlantic shoreline. The western and 

northwestern boundaries are U.S. Route 17 and State Route 24, respectively. The City of 

Jacksonville, North Carolina, borders MCB, Camp Lejeune to the north. The location and 

boundaries of MCB, Camp Lejeune is depicted in Figure 2-l. 

The GSRA is located in the southeast portion of Onslow County, North Carolina, near the 

Pender-Onslow County border. The GSRA is approximately 31 miles northeast of Wilmington, 

North Carolina; 15 miles south of Jacksonville, North Carolina; and 5 miles northwest of the 

Atlantic Ocean. The GSRA is located south and west of MCB, Camp Lejeune, sharing a 

common boundary along Route 17 between the towns of Dixon and Verona, North Carolina. 

The following overview of the Base was taken from the document entitled “Master Plan, Camp 

Lejeune Complex, North Carolina.” The Base consists of 12 identifiable developed areas. Of the 

developed areas, the Hadnot Point Industrial Area (HPIA) comprises the most concentrated area 

of development. Directly north of the HPIA are family housing areas concentrated throughout 

the wooded areas of the central Complex and along the shores of the New River. Also located in 

this north central area are major personnel support land uses, including the Naval Hospital, school 

sites, recreational areas, as well as additional family housing areas (Midway Park and ‘Tarawa 

Terrace I and II). 
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,, -. MCAS New River and Camp Geiger are considered as a single urban area possessing two 

separate missions and supported by two unrelated groups of personnel. MCAS New River 

encompasses 2,772 acres and is located in the northwestern section of the Base and lies 

approximately five miles south of Jacksonville. The MCAS includes air support activities, troop 

housing and personnel support facilities, all of which immediately surround the aircraft 

operations and maintenance areas. 

Camp Geiger, located directly north of MCAS New River, contains a mixture of troop housing, 

personnel support and training uses. Currently, the area is utilized by a number of groups which 

have no direct relationship to one another. The majority of the land surrounding this area is 

comprised of buffer zones and unbuildable marshland. 

MCB, Camp Lejeune contains five other areas of concentrated development, all of whi.ch are 

much smaller in size and population than either the HPIA, MCAS New River, or the Camp 

Geiger area. The oldest of these is the Montford Point area, which is bounded by the New River 

to the south and west and by Route 24 on the north. New development in Montford Po:int has 

been limited, with most of the facilities for troop housing, maintenance, supply and personnel 

support having been converted from their intended uses. A majority of the MCB training schools 

requiring classroom instruction are located here and use surrounding undeveloped areas for 

training operations when required. 

The French Creek area, located directly south of the HPIA, is occupied by the 2nd Force Service 

Support Group (2nd FSSG). Its activities are directed toward providing combat service and 

technical support as required by Headquarters, II Marine Expeditionary Force. Expansion of the 

French Creek Complex is constrained by the Ordnance Storage Depot explosives safety arc on the 

south and by the regimental area of the HPIA. 

Onslow Beach, located along the Onslow Bay, east of the New River Inlet, presents assets for 

amphibious training as well as recreational use. Courthouse Bay is located on one of a series of 

small bays formed by the New River. This area is used for maintenance, storage and training 

associated with amphibious vehicles and heavy engineering equipment. The Engineering School, 

also located here, conducts training activities in the large open area located to the southeast: of the 

Courthouse Bay. 
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Another concentrated area of development is the Rifle Range. This area is located on the 

southwest side of the New River and has only a small number of assigned personnel. It was 

constructed in the early stages of Base development and is used solely for rifle qualification 

training. The small group of barracks, located at the Rifle Range, are used for two-week Iperiods 

by troops assigned to range training. 

2.2 History and Mission of Camp Leieune 

Construction of MCB, Camp Lejeune began in 1941 with the objective of developing the 

“World’s Most Complete Amphibious Training Base.” Construction of the Base started at the 

HPIA, where the major functions of the Base are centered. Development at MCB, Camp Lejeune 

is primarily in five geographical locations under the jurisdiction of the Base Command as 

mentioned in Section 2.1. 

The Base organization functions as the host command to the two Fleet Marine Force Atlantic 

(FMFLANT) tenant activities, - Headquarters of the II Marine Expeditionary Division, and the 

2nd FSSG. The Base host organization is mission is to provide housing, training facilities, 

logistical support and certain administrative support for tenant units and for other units assigned 

to MCB, Camp Lejeune and to conduct specialized schools and other training maneuvers, as 

directed. 

The missions of the 6” Marine Expeditionary Brigade, the 2”d Marine Division, and the 2”’ FSSG 

are as follows. The 6th Marine Expeditionary Brigade’s mission is to provide the Colmmand 

element for a brigade-size Marine Air Ground Task Force (MAGTF). The mission of the 2nd 

Marine Division is to execute amphibious assault operations, and other operations as may be 

directed, which are supported by Marine aviation and force service support units. With the 

aircraft wing, the Marine division provides combined arms for service with the Fleet in the 

seizure or defense of advanced naval bases and for the conduct of land operations essential to the 

prosecution of a naval campaign. 

,,- --. 

The mission of the 2nd FSSG is to command, administer and train assigned units in order to 

provide combat service and technical support as required by Headquarters FMFLANT and its 

subordinate command in accomplishment of the overall FMFLANT mission. 
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,I -... 2.3 Land Use and DemograDhics 

,~“‘“- 

,i---., 

MCB, Camp Lejeune presently covers an area of approximately 236 square miles. Currently, the 

military population of MCB, Camp Lejeune is approximately 41,000 active duty personnel. The 

military dependent community is more than 32,000 civilian employees performing facilities 

management and support functions. The population of Onslow County has grown from 17,738 in 

1940, before the formation of the Base, to its present population of 12 1,350. 

During World War II, MCB, Camp Lejeune was used as a training area to prepare Marines for 

combat. This has been a continuing function of the facility during the Korean and Vietnam 

Conflicts, and the Gulf War. Toward the end of World War II, the Base was designated as home 

for the Second Marine Division. Since then, Fleet Marine Forces units also have been stationed 

here as tenant commands. 

The existing land patterns in the various geographic areas within the Base are listed, per 

geographic area, on Table 2-l. In addition, the number of acres comprising each land use 

category has been estimated and provided on the table. 

2.4 Repulatory History 

MCB, Camp Lejeune was placed on the Comprehensive Environmental Response, 

Compensation, and Liability Act of 1980 (CERCLA) National Priorities List (NPL) effective 

November 4, 1989 (54 Federal Register 4 10 15, October 4, 1989). Subsequent to this listing, the 

United States Environmental Protection Agency (USEPA) Region IV, the North Carolina 

Department of Environment and Natural Resources (NC DENR), the DON and the Marine Corps 

entered into a Federal Facilities Agreement (FFA) for Base, Camp Lejeune. The primary purpose 

of the FFA was to ensure that environmental impacts associated with past and present activities at 

the Base were thoroughly investigated, and that appropriate CERCLA response and Rlesource 

Conservation Recovery Act (RCRA) corrective action alternatives were developed and 

implemented as necessary to protect the public health and welfare, and the environment (MCB, 

Camp Lejeune FFA, 1989). 

MCB, Camp Lejeune was issued a RCR4 Part B Permit to operate a hazardous waste container 

storage facility in September 1984 for the long-term hazardous material/hazardous, waste 

container storage facility (Buildings TP-451 and TP-463). This permit was issued before the 
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enactment of the Hazardous and Solid Waste Amendments of 1984 (HSWA), which under 

Section 3004(u) empowers the USEPA to order corrective action at treatment, storage, and 

disposal (TSD) facilities. This section of the HSWA requires corrective action to be taken for all 

releases of hazardous waste or hazardous constituents from any SWMU (EnSafe, 1996). MCB, 

Camp Lejeune generates various hazardous wastes which can generally be classified as waste 

batteries, waste oil filters, waste solvents, waste paint, discarded commercial chemical products, 

and others (EnSafe, 1996). Waste batteries are made up of lithium, magnesium, mercury, nickel- 

cadmium, and electrolyte. Spent lithium batteries, if not deactivated, can be retactive. 

Magnesium and mercury batteries may be hazardous due to chromium and mercury contents. 

Nickel-cadmium batteries may be hazardous due to cadmium levels. Waste electrolyte can be 

generated when lead-acid batteries are drained, wet cell nickel-cadmium batteries are discarded, 

or when waste electrolyte is discarded. Electrolyte can be hazardous based on corrosivity 

properties and/or lead or cadmium contents (EnSafe, 1996). 

Waste oil filters are routinely generated from vehicle and aircraft maintenance operations. In the 

past when teme-plated filters were used, they were classified as hazardous waste due to their lead 

content (EnSafe, 1996). 

Solvents such as methyl ethyl ketone (MEK), toluene, xylene, and methylene chloride are used in 

vehicle, military hardware, and aircraft maintenance. These types of solvents exhibit a RCRA 

characteristic or are listed as a RCRA hazardous waste (EnSafe, 1996). 

Several types of waste paint are generated at the Base: enamel, chemical-resistive coating, epoxy, 

and oil-based. Some of these waste paints may exhibit a RCRA characteristic and/or contain a 

RCRA-listed hazardous waste (EnSafe, 1996). 

The Naval Hospital located on Base is a major generator of discarded commercial chemical 

products. Generally, these products are discarded due to expired shelf life. Some of these 

discarded products may be classified as hazardous waste (EnSafe, 1996). 
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3.0 ENVIRONMENTAL SETTING 

This section presents a discussion of the physical characteristics of MCB, Camp Lejeune. The 

discussion details the topography and surface features, hydrology, geology, hydrogeology, land 

usage, climatology, water supply, ecology, wetlands, and threatened and endangered species. 

This information was obtained from the available literature about MCB, Camp Lejeune. 

3.1 

Although coastal North Carolina lacks distinct wet and dry seasons, there is some seasonal 

variation in average precipitation (see Table 3-l). July receives the most precipitation and 

rainfall amounts during summer are generally the greatest. Daily showers during the summer are 

common, and so are periods of one or two weeks without rain. Convective showers and 

thunderstorms contribute to the variability of precipitation during the summer months. October 

receives the least amount of precipitation, on average. Throughout the winter and spring months 

precipitation occurs primarily as migratory low pressure storms. MCB, Camp Lejeune’s aiverage 

yearly rainfall is approximately 52 inches. Table 3-1 presents a climatic summary of data 

collected during 35 years (January 1955 to December 1990) of observations at MCA;S New 

River. 

MCB, Camp Lejeune experiences hot and humid summers, however, ocean breezes frequently 

produce cooling effects. The winter months are mild, with occasional brief cold spells. Average 

daily temperatures range from 38°F to 58°F in January and 72’F to 86°F in July. The average 

relative humidity, between 75 and 85 percent, does not vary greatly from season to season. 

3.2 ToDoPraDhv and Surface Features 

The generally flat topography of MCB, Camp Lejeune is typical of the North Carolina Coastal 

Plain. Elevations on the Base vary from sea level to 72 feet above mean sea level (msl); however, 

the elevation of most of MCB, Camp Lejeune is between 20 and 40 feet msl. (Figure 3-l) 

Drainage at Camp Lejeune is generally toward the New River, except in areas near the co,ast that 

drain through the Intracoastal Waterway. In developed areas, natural drainage has been altered 

by asphalt cover, storm sewers, and drainage ditches. Approximately 70 percent of Camp 

Lejeune is in broad, flat interstream areas. Drainage is poor in these areas and the soils are often 
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wet (WAR, 1983). The U.S. Army, Corps of Engineers has mapped the limits of loo-year 

floodplain at Camp Lejeune at 7.0 feet above msl in the upper reaches of the New River 

increasing downstream to 11 feet above msl near the coastal area (WAR, 1983). 

3.3 Surface Soil Associations 

The soil survey report for MCB, Camp Lejeune was prepared by the Soil Conservation Service 

(SCS) in 1984. Since that time, an updated report for Onslow County was issued by the SCS in 

1992. Information provided in this section was obtained from these two reports. 

Figure 3.2 shows the general soil associations in Onslow County which includes MCB, Camp 

Lejeune. A soil association is a landscape that exhibits a distinctive pattern based on soils, 

drainage and relief. These associations consist of one or more major soil types and at least one 

minor soil type. The association is then named for the major soil(s). A soil type from one 

association can exist in other associations, but commonly in a different pattern or percentage. 

The two terms, loam and muck, are specifically used to describe soils. A loam is a soil that 

contains less than 52 percent sand, 28 to 50 percent silt, and 7 to 27 percent clay. A muck is a 

dark, finely layered, well decomposed, and contains organic soil material. 

Six soil associations occur at MCB, Camp Lejeune. The Baymeade-Foreston-Stallings soil 

association is the most widely distributed soil group at the Base. The other soil associations that 

are present are the Leon-Murville-Kureb, Muckalee-Dorovan, Wando-Pactolus, Norfolk- 

Goldsboro-Onslow and Bohicket-Newman. Two other soil associations occur in Onslow County 

but, not present at MCB, Camp Lejeune (Croatan and Rains-Woodington-Torhunta Associations); 

however, individual soil types from these last two associations are found at MCB, Camp L,ejeune. 

Detailed information on the specific associations are provided in Appendix A. 

3.4 Subsurface Geologv 

MCB, Camp Lejeune is within the Tidewater region of the Atlantic Coastal Plain physiographic 

province. The sediments of the Atlantic Coastal Plain consist mostly of interbedded sands, silts, 

clays, calcareous clays, shell beds, sandstone and limestone. These sediments are layered in 

interfingering beds and lenses that gently dip and thicken to the southeast to a combined thickness 

of approximately 1,500 feet. They were deposited in marine or near-shore environme:nts and 
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range in age from early Cretaceous to Quaternary time. Regionally, the sediments comprise 10 

aquifers and nine confining units which overlie igneous and metamorphic basement rocks. of the 

pre-Cretaceous age. 

Seven of these aquifers and their associated confining units are present in the MCB, Camp 

Lejeune area (Cardinell, et al., 1993). Table 3-2 presents a generalized stratigraphic column for 

Jones and Onslow Counties, North Carolina. Hydrogeologic section location plan and 

hydrogeologic cross-sections of the MCB, Camp Lejeune area are presented in the Hvdrogeologic 

Framework of U.S. Marine Corps Base at Camp Leieune. North Carolina (Cardinell, et al, 1993). 

The following paragraphs provide a description of the lithology of the surficial, Castle Hayne, 

Beaufort, and Peedee aquifers as presented in the Hvdroaeologic Framework of U.S. Marine 

Corps Base at Camp Leieune, North Carolina. 

The surficial aquifer consists of interfingering beds of sand, clay, sandy clay, and silt of 

Quarternary and Miocene age that contain some peat and shells. The sand beds that make up the 

surficial are part of the Belgrade Formation (Table 3-2). The clay, sandy clay, and silt beds 

observed within the surficial aquifer are thin and discontinuous, and have limited lateral 

continuity. The general lithology of the surficial aquifer and the absence of any thick, continuous 

clay beds are indications of good vertical conductivity within the aquifer. 

The confining unit for the Castle Hayne aquifer is composed of clay, silt, and sandy clay beds. 

These beds form a unit across the Base that may be represented by one or more geological units 

such as the Quatemary or Miocene deposits at the bottom of the surficial aquifer, the uppermost 

beds of the River Bend Formation or the uppermost beds of the Castle Hayne Formation. In 

general, the Castle Hayne confining unit at MCB, Camp Lejeune may be described as a group of 

less permeable beds at the top of the Castle Hayne aquifer that have been partly eroded. This 

confining unit may only be partly effective in retarding the vertical movement of groundwater 

between the surficial and Castle Hayne aquifers. 

The Castle Hayne aquifer consists of soils from the Castle Hayne Formation of Eocene age and 

some lower beds of the River Bend Formation of Oligocene age. This aquifer primarily consists 

of sand, shell rock, and limestone beds. The upper part of the aquifer consists primarily of 

calcareous sand with some continuous and discontinuous thin clay and silt beds (generally 10 to 

15 feet thick). The calcareous sand becomes more limy with depth. The lower part of the aquifer 
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primarily consists of consolidated or poorly consolidated limestone and sandy limestone 

interbedded with clay and sand. 

The Beaufort confining unit overlies the Beaufort aquifer and consists of clay, silt, and sandy clay 

or the uppermost sediments of the Beaufort Formation and the lowermost clay and silt beds of the 

overlying Castle Hayne Formation. The general silty character of this confining unit is very 

similar to the Castle Hayne confining unit. Although the deeper unit is slightly thicker and is not 

known to be discontinuous, it also is likely to be only partly effective in retarding the vertical 

exchange of groundwater between the Beaufort and Castle Hayne aquifers. 

The Beaufort aquifer underlies the Beaufort confining unit and the Castle Hayne aquifer and is 

composed of Paleocene aged soils. These deposits consist of fine to medium glauconitic sand, 

clayey sand, and clay meds or marine origin, with a few thin (3 to 6 feet) shell and limestone 

beds. As with other hydrogeologic units, the Beaufort aquifer is not necessarily restricted to a 

single formation and may include permeable beds of older Cretaceous formations that are in 

hydraulic connection with the aquifer. 

The confining unit for the Peedee aquifer is composed of clay, silt, and sandy clay beds that form 

the uppermost units of the Peedee Formation. In some places, the confming unit may also include 

the lowermost beds of the Beaufort Formation. 

The Peedee aquifer underlies the Peedee confining unit and the Beaufort aquifer. It is composed 

primarily of sand of the Peedee Formation (Cretaceous age). A few thin beds of calcareous 

sandstone, limestone, clay and silt are interlayered with the sand within the Peedee Formation. 

The Black Creek confining unit, which underlies the Pedee aquifer, is composed of clay, silty 

clay and sandy-clay beds. The confining unit’s beds belong to the lowermost Pedee Formation 

and uppermost Black Creek Formation. 

The Black Creek aquifer, primarily composed of units from the Black Creek Formation, is formed 

from thinly-laminated clays interlayered with sands, clean sands and clays and layers including 

lignitized wood. This aquifer occurs throughout the MCB, Camp Lejeune area, but contains 

saltwater. 
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The Black Creek aquifer is underlain by the Upper Cape Fear confining unit and the Upper Cape 

Fear aquifer. The Upper Cape Fear confining unit is composed of clay and silt beds with local 

thin sand lenses from layers belonging to the lower Black Creek Formation and the Upper Cape 

Fear Formation. 

The Upper Cape Fear aquifer is present throughout the MCB, Camp Lejeune area and also 

contains saltwater. The Upper Cape Fear aquifer is composed of 3 to 5 foot layers of sand and 

clay. The sands in the aquifer range from fine to course with some gravel. 

Below the Upper Cape Fear lies the Lower Cape Fear confining unit and the Lower Cape Fear 

aquifer. The Lower Cape Fear confining unit is beds of silt and clay from the Cape Fear 

Formation. However, the Upper and Lower Cape Fear aquifers are defined by a difference in 

head pressure and chloride content. The Lower Cape Fear confining unit may not completely 

separate these two aquifers. 

The lower Cape Fear aquifer contains saltwater and underlies the entire MCB, Camp Lejeune 

area. The sediments that form the lower Cape Fear aquifer are similar to those in the upper Cape 

Fear but include thin limestone beds. 

As part of this investigation, a total of 50 soil borings were advanced continuously at locations 

throughout the base. The lithology encountered during the investigation consisted primarily of 

fine sand with varying amounts of silt and clay. In areas, silty and/or clayey strata predominated. 

Refer to the boring logs that are presented in Appendix B for information regarding the lithology 

encountered at the individual soil boring locations. The lithologic conditions at MCB, Camp 

Lejeune are discussed in further detail and related to the hydrogeologic framework of the region 

in Section 3-4. 

3.5 HvdroPeolor?r 

The following paragraphs discuss the hydrogeologic conditions at MCB, Camp Lejeune. The 

information presented within this section is from literature published by the United States 

Geological Survey (USGS) (Harned, et al., 1989 and Cardinell, et al., 1993). Additionally, 

information was collected from a technical memorandum prepared by Baker summarizing 

groundwater data and aquifer characteristics for MCB, Camp Lejeune (see Appendix C). Table 

3-3 provides a summary of estimated hydraulic properties for the Castle Hayne aquifer. 
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USGS studies at MCB, Camp Lejeune indicate that the area is underlain by sand and lirnestone 

aquifers separated by confining units of silt and clay. These aquifers include the surficiall (water 

table), Castle Hayne, Beaufort, Peedee, Black Creek, and upper and lower Cape Fear. Less 

permeable clay and silt beds function as confining units or semi-confining units that separate the 

aquifers and impede the flow of groundwater between aquifers. 

The surficial unit consists of inter-fingering beds of sand, clay, sandy clay and silt that contain 

some peat and shells of Quaternary and Miocene age as described in Section 3-4. These 

sediments commonly extend to depths of 50 to 100 feet below ground surface (bgs). Thickness of 

the surficial aquifer in the MCB, Camp Lejeune area ranges from zero to 73 feet, and typically 

average 25 feet (Cardinell, et al., 1993). The aquifer is generally thickest in the interstream divide 

areas and may be absent where it is cut by the New River and its tributaries. The clay, sandy clay, 

and silt beds that occur in the surficial aquifer are thin and discontinuous throughLout. A 

semi-confining unit is found in the surficial aquifer within some portions of MCB, Camp 

Lejeune. 

/-- Recharge to the surficial aquifer is by rainfall. The aquifer receives more recharge in the winter 

than in the summer when much of the water evaporates or is transpired by plants before it can 

reach the water table. Most of the surficial groundwater is discharged to local streams, but some 

water passes through the underlying semiconfining unit. Recharge for the surficial aquifer is 

based on an average rainfall of 52 inches per year and an average recharge of 30 percent, or an 

annual recharge of approximately 16 inches per year. The remaining 70 percent of the rainfall is 

lost as surface runoff or evapotranspiration. Sixteen inches of recharge equates to 7600,000 

gallons per day (gpd) per square mile or approximately 114,000,OOO gpd for all of MCB, Camp 

Lejeune (based on 150 square miles of recharge area). Water levels in the wells tapping the 

surficial aquifer vary seasonally. The water table is generally highest in the winter and spring, and 

lowest in the summer and early fall. The lateral hydraulic conductivity for the surticial aquifer 

was estimated by the USGS at 50 feet per day (ft./day) based on a general soil composition of fine 

sand mixed with some silt and clay (Cardinal, et al., 1993). 

f” ‘I% 

A study of data from aquifer tests (pump tests) done at MCB, Camp Lejeune was conducted by 

Baker in 1994 to evaluate aquifer characteristics and production capacities. The technical 

memorandum is provided in Appendix C. The information contained in this memorandum 

pertains primarily to the surficial aquifer. According to information available at the time the 

memorandum was composed, the average pumping rates for the surficial aquifer were established 
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between 0.5 to three gallons per minute (gpm); transmissivity ranged from ‘7.1 to 7,100 square 

feet per day (ft*/day); storativity ranged from 1.5 x IO3 to 7.5 x lo*; and hydraulic conductivity 

was estimated to range from 0.5 to 1.4 Wday. This data indicates that the estimated lateral 

hydraulic conductivity reported by USGS may be higher than actual conditions in the vicinity of 

MCB, Camp Lejeune. 

Although the aquifer is classified as GA (i.e., existing or a potential source of drinking water 

supply for humans), it is not used as a potable water source at MCB, Camp Lejeune. The Iprimary 

reason for it’s non-use is because of its low yielding production rates which are typically less than 

three gpm. 

The principal water supply aquifer for MCB, Camp Lejeune is the Castle Hayne aquifer. This 

aquifer primarily resides within the River Bend Formation which consists of sand, cemented 

shells and limestone as described in Section 3-4. Buried paleostream channels containing various 

deposits exist within the aquifer. The top of the aquifer ranges from 10 feet above msl to 70 feet 

below msl and is irregular over most of the northern portion of MCB, Camp Lejeune. The aquifer 

is more regular in areas southeast of the New River, where it slopes southeastward. The: Castle 

Hayne thickens to the east, from 160 feet in the Camp Geiger area to more than 400 feet at the 

eastern boundary of MCB, Camp Lejeune. 

The vertical hydraulic conductivity of the Castle Hayne confining unit was estimated to range 

from 0.00 14 to 0.4 1 ft/d. These values are comparable to those determined for silts and clays and 

therefore, this unit may only be partly effective at retarding the vertical movement of 

groundwater between the surficial and Castle Hayne aquifers (Cardinell, et al., 1993). 

Estimated transmissivity, hydraulic conductivity and storage coefficient values (unitless) for the 

Castle Hayne aquifer range from 6,100 to 183,300 gpdKt, 14 to 9 1 Wd and 2 x 10” to 1.9 x lo”, 

respectively. An aquifer pump test conducted by ESE (1990) in the HPIA, using an existing water 

supply well (IIP642), indicates an average transmissivity and storage coefficient of 9,6001 gpd/ft 

and 8.8 x 10d, respectively (ESE, 1990). Table 3-3 summarizes the previously stated 

information. 

Recharge of the Castle Hayne aquifer at MCB, Camp Lejeune is primarily received from the 

surficial aquifer. Natural discharge is to the New River and its major tributaries. The Castle 
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Hayne aquifer provides roughly seven million gallons of water to MCB, Camp ILejeune. 

Groundwater pumping has not significantly affected natural head gradients in the aquifer. 

MCB, Camp Lejeune lies in an area where the upper part of the Castle Hayne aquifer contains 

freshwater. Saltwater is found in the bottom of the aquifer in the region and in the New River 

estuary; both are of concern in managing water withdrawals from the aquifer. Over pum:ping the 

deeper parts of the aquifer or in areas hydraulically connected to estuarine streams could cause 

saltwater intrusions. The aquifer underlying most of the area contains water having less than 120 

milligrams per liter (mgk) of chloride. 

3.6 Water Supr>ly 

Potable water for MCB, Camp Lejeune is supplied entirely by groundwater. Groundwater usage 

is roughly seven million gpd (Cardinell, et al., 1993). Groundwater is pumped from 

approximately 77 of 90 water supply wells located within the boundaries of MCB, Camp 

Lejeune. According to Base personnel, groundwater is treated at five plants located at Hadnot 

Point, Holcomb Boulevard, MCAS New River, Courthouse Bay, and Onslow Beach having a 

total capacity of 15.8 million gpd. 

All of the water supply wells use the Castle Hayne aquifer. The Castle Hayne aquifer is a highly 

permeable, semi-confined aquifer that can yield several hundred to 1,000 gpm in municipal and 

industrial wells in the MCB, Camp Lejeune area. The water supply wells at the Base average 162 

feet in depth; eight inches in diameter (casing); and yield 174 gpm (Hamed, et al., 1989). The 

water is typically a hard, calcium bicarbonate type. Information concerning the supply wells was 

gathered from the Wellhead Management Program Engineering Study 91-36 (Geophex, 1991), 

the Preliminary Draft Report Wellhead Monitoring Study 92-34 (Greenhome and O’Mara, Inc., 

1992), and interviews with Base personnel. 

3.7 Surface Water Hydrology 

I --. 

The following summary of surface water hydrology was originally presented in the Initial 

Assessment Study (IAS) report (WAR, 1983). The dominant surface water body at MCB, Camp 

Lejeune is the New River. It receives drainage from most of the Base. The river is short, with a 

course of approximately 50 miles on the central Coastal Plain of North Carolina. Over most of its 

course, the New River is confined to a narrow channel entrenched in Eocene and Oligocene 
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limestones. South of Jacksonville, the river widens as it flows across less resistant sands, clays, 

and marls. At MCB, Camp Lejeune, the New River flows in a southerly direction :into the 

Atlantic Ocean through the New River Inlet. Several small coastal creeks that are not associated 

with the New River or its tributaries drain into the area of MCB, Camp Lejeune. The New River, 

the Intracoastal Waterway, and the Atlantic Ocean converge at the New River Inlet. 

Classifications for surface waters in North Carolina have been published under Title 15 of the 

North Carolina Administration Code. At MCB, Camp Lejeune, the New River falls into three 

classifications. The portion of the river that passes from the Seaboard Coast Line railroad trestle 

(located south/southwest of where U.S. Route 17KNorth Carolina Route 24 crosses the New 

River) to Montford Point is classified as SC NSW HQW. This classification is defined. as salt 

waters protected for secondary recreation, fishing, aquatic life including propagation and survival 

(SC) that are nutrient sensitive (NSW) and of high quality (HQW). The portion of the river that 

resides between Montford Point to a line extending across the river from Grey Point to a Ipoint of 

land approximately 2,200 yards downstream of the mouth of Duck Creek is classified as Class SC 

NSW. As previously described, these waters are similar to the waters upstream of M:ontford 

Point, however they are not considered high quality waters. The remaining portion of the New 

River is classified as estuarine water suited for commercial shell fishing and all other tidal 

saltwater uses (SA). 

3.8 Ecological Characteristics 

The Natural Resources and Environmental Affairs (NREA) Division of MCB, Camp Lejeune, the 

U.S. Fish and Wildlife Service, and the North Carolina Wildlife Resource Commission have 

entered into an agreement for the protection of endangered and threatened species that might 

inhabit MCB, Camp Lejeune. Habitats are maintained at MCB, Camp Lejeune for the 

preservation and protection of rare and endangered species through the Base’s forest and wildlife 

management programs. Full protection is provided to such species, and critical habitat is 

designated in management plans to prevent or mitigate adverse effects of Base activities. Special 

emphasis is placed on habitat and sightings of alligators, osprey, bald eagles, cougars,, dusky 

seaside sparrows, and red-cockaded woodpeckers (WAR, 1983). 

Camp Lejeune covers approximately 236 square miles, 84 percent of which is forested (USMC, 

1987). Approximately 45 percent of this is pine forest, 22 percent is mixed pine/hardwood forest, 

and 17 percent is hardwood forest. Nine percent of the Base, a total of 3,587 acres, is wetland and 
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includes pure pond pine stands, mixed pond pine/hardwood stands, marshes, pocosins, and 

wooded swamps. The Base also contains 80 miles of tidal streams, 21 miles of marine shoreline, 

and 12 freshwater ponds. Over half of the 153,000 acres located within the boundaries of MCB, 

Camp Lejeune are under forestry management. Timber producing areas are under even-aged 

management with the exception of those areas along streams and swamps. These areas are 

managed to provide both wildlife habitat and erosion control. Forest management provides wood 

production, increased wildlife populations, enhancement of natural beauty, soil protection, 

prevention of stream pollution, and protection of endangered species (WAR, 1983). 

Because of the natural resources on the Base, forested areas are actively managed for timber. 

Game species are also managed for hunting, and ponds are maintained for fishing. Game species 

managed include wild turkey, white-tailed deer, black bear, grey and fox squirrels, bobwhite 

quail, eastern cottontail and marsh rabbits, raccoons, and wood ducks. 

Aquatic ecosystems on MCB, Camp Lejeune consist of small lakes, the New River estuary, 

numerous tributaries, creeks, and part of the Intracoastal Waterway. A wide variety of freshwater 

and saltwater fish species exist here. Freshwater ponds are under management to produce 

optimum yields and ensure continued harvest of desirable fish species (WAR., 1983). Frleshwater 

fish in the streams and ponds include largemouth bass, redbreast sunfish, bluegill, chain pickerel, 

yellow perch, and cattish. Reptiles include alligators, turtles, and snakes (including venomous 

species). Both recreational and commercial fishing are practiced in the waterways of the New 

River and its tributaries (WAR, 1983). 

Many natural communities are present in the coastal plain. Subcommunities and variations of 

these major community types are also present and alterations of natural communities have 

occurred in response to disturbance and intervention (i.e., forest cleared to become pasture). The 

natural communities found in the Camp Lejeune area are summarized as follows: 

0 Loblolly Pine Forest - a dominant forest type at Camp Lejeune. Pine forest often has a 

dense hardwood subcanopy and shrub understory because of clear-cutting and/or fire 

suppression. Dense shading results in a sparse ground layer of vegetation with little 

probability or rare species occurring (LeBlond et. al., 1994). 

l Hardwood Forest - Found primarily in stream floodplains and on slopes and terraces next 

to stream valleys and estuarine features. Stream floodplain communities include cypress - 
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gum swamp and coastal plain small stream swamp. Very few rare species are found in 

hardwood forests, but the communities themselves can be quite rare (LeBlond et. al., 

1994). 

l Loblolly Pine/Hardwoods Community - The predominant forest type at Camp L,ejeune. 

Second growth forest that includes loblolly pine with a mix of hardwoods - oak, hickory, 

sweetgum, sour gum, red maple, and holly (oak is the predominant hardwood). These 

forests have a low probability for rare species because of the lack of herbaceous 

development and overall plant diversity (LeBlond et. al., 1994). 

0 Longleaf Pine Forest and Longleaf Pine/Hardwood Forests - Contain critical, fire 

maintained natural communities: Pine Savanna, Wet Pine Flatwoods, Mesiic Pine 

Flatwoods, Pine/Scrub Oak Sanhill, and Zeric Sanhill Scrub. Some longleaf pine forests 

have developed in old fields and cut-over areas. The Federal endangered red-cockaded 

woodpecker (Picoides Borealis) is essentially restricted to opened, burned longleaf pine 

forests. The pine savannas and wet pine flatwood communities are particularly important 

habitats for several rare species (LeBlond et. al., 1994). 

* Maritime Forest - Develop on the lee side of stable sands and dunes protected from the 

ocean. Live oak is an indicator species with pine, cedar, yaupon, holly, and laurel oak. 

Deciduous hardwoods may be present where forest is mature (USMC, 1987). 

l Pond Pine Forest - These forests are primarily found in pocosins and are classified by 

Schafale and Wealkey (1990) as the Pond Pine Woodland natural community. Red bay, 

sweet bay, and loblolly bay are important components of this community. These forests 

frequently produce areas of high plant diversity and support several rare species. The 

Federal endangered loosestrife (Lvsimachia asuerulifolia) is found in this community 

(LeBlond et. al., 1994). 

l Freshwater Marsh - Occurs upstream from tidal marshes and downstream from non-tidal 

freshwater wetlands. Cattails, sedges, and rushes are present, On the coast of North 

Carolina, swamps are more common than marshes (USMC, 1987). 

0 Salt Marsh - These areas occur in saline tidal areas protected from tidal action by barrier 

beach features. The barrier islands fronting the Atlantic Ocean support Brackish Marsh, 
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Upper Beach, Dune Grass, and Maritime Wet and Dry Grassland communities. Regularly 

flooded, tidally influenced areas dominated by salt-tolerant grasses. Saltwater cordgrass 

is a characteristic species. Tidal mud flats may be present during low tide. These dynamic 

communities are critical to such Federal endangered species as the piping plover 

[Charadrius Melodus) and the Federal threatened American loggerhead turtle (Caretta 

caretta) and the green turtle (Chelonia Mvdas) (LeBlond et. al., 1994). 

0 Salt Shrub Thicket - High areas of salt marshes and beach areas behind dunes. Subjected 

to salt spray and periodic saltwater flooding. Dominated by salt resistant shrubs. 

0 Dunes/Beaches - Zones from the ocean shore to the maritime forest. Subjected to sand, 

salt, wind, and water. 

0 Ponds and Lakes - Low depressional areas where water table reaches the surface or where 

ground is impermeable. In ponds rooted plants can grow across the bottom, Fish 

populations managed in these ponds include redear, bluegill, largemouth bass, and 

channel catfish (USMC, 1987). 

l Open Water - Marine and estuarine water and all underlying bottoms below the intertidal 

zone. 

3.9 Wetlands 

The NC DENR’s Division of Environmental Management (DEM) has developed guidance 

concerning activities that may impact wetlands (NC DENR, 1992). In addition, certain activities 

affecting wetlands also are regulated by the U.S. Corps of Engineers. The U.S. Fish and Wildlife 

Service has prepared National Wetland Inventory (NWI) maps for the Camp Lejeune, North 

Carolina area by stereoscopic analysis of high altitude aerial photographs (USDI, 1982). 

Wetland ecosystems at MCB, Camp Lejeune can be categorized into five habitat types: (1) pond 

pine or pocosin; (2) sweet gum, water oak, cypress, and tupelo; (3) sweet bay, swamp black gum, 

and red maple; (4) tidal marshes; and, (5) coastal beaches. Pocosins provide excellent habitat for 

bear and deer because these areas are seldom disturbed by humans. The presence of pocosin-type 

habitat at MCB, Camp Lejeune is primarily responsible for the continued existence of black bear 
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in the area. Many of the pocosins are overgrown with brush and pine species that would not be 

profitable to harvest (WAR, 1983). 

Sweet gum, water oak, cypress, and tupelo habitat is found in the rich, moist bottomlands along 

streams and rivers. This habitat extends to the marine shorelines. Deer, bear, turkey, and 

waterfowl are commonly found in this type of habitat (WAR, 1983). 

Sweet bay, swamp black gum, and red maple habitat exist in the floodplain areas of MCE), Camp 

Lejeune. Fauna including waterfowl, mink, otter, raccoon, deer, bear, and gray squirrel frequent 

this habitat (WAR, 1983). 

The tidal marsh at the mouth of the New River is one of the few remaining North Carolina. coastal 

areas relatively free from filling or other manmade changes. This habitat, which consists of 

marsh and aquatic plants such as algae, cattails, saltgrass, cordgrass, bulrush, and sp:ikerush, 

provides wildlife with food and cover. Migratory waterfowl, alligators, raccoons, and river otter 

exist in this habitat (WAR, 1983). 

Coastal beaches along the Intracoastal Waterway and along the outer banks of MCB, Camp 

Lejeune are used for recreation and to house a small military command unit. Basic assault 

training maneuvers are also conducted along these beaches. Training regulations presently 

restrict activities that would impact ecologically sensitive coastal barrier dunes. The coastal 

beaches provides habitat for many shorebirds (WAR, 1983). 

3.10 Threatened and Endawered Smcies 

Certain species have been granted protection by the U.S. Fish and Wildlife Services under the 

Federal Endangered Species Act (16 United States Code (U.S.C.) 153 l-1543), and/or by the 

North Carolina Wildlife Resources Commission, under the North Carolina Endangered Species 

Act (G.S. 113-331 to 113-337). The protected species fall into one of the following status 

classifications: Federal or state endangered, threatened, or candidate species; state special 

concern; state significantly rare; or state watch list. While only the Federal or state threatened or 

endangered and state special concern species are protected from certain actions, th.e other 

classified species have the potential for protection in the future. 
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Surveys have been conducted to identify threatened or endangered species at Camp Lejeune and 

several programs are underway to manage and protect them. Table 3-4 lists protected species 

present at the Base and their protected classifications. Of these species, the red-cockaded 

woodpecker, American alligator, and sea turtles are covered by specific protection programs. 

The red-cockaded woodpecker is classified as state endangered. This species requires a specific 

habitat in mature, living longleaf or loblolly pine trees. The birds exist in family groups and 
, 

young are raised cooperatively. At Camp Lejeune, 2,5 12 acres of habitat have been identified and 

marked for protection. Research on the bird at Camp Lejeune began in 1985 and information has 

been collected to determine home ranges, population size and composition, reproductive success, 

and habitat use. An annual roost survey is conducted and 36 colonies of birds have been located. 

The American alligator is considered threatened in the northernmost part of its range, which 

includes North Carolina. The alligator is found in freshwater, estuarine, and saltwater wetlands in 

Camp Lejeune. Base wetlands are maintained and protected for the alligator. Signs have been 

erected where alligators are known to live. Annual surveys of Wallace, Southwest, French, Duck, 

Mill, and Stone Creeks have been conducted since 1977 to identify alligators and their habitats on 

Base. 

Two protected sea turtles, the Atlantic loggerhead and Atlantic green turtle, nest on Onslow 

Beach at Camp Lejeune and are both classified as threatened species. The green turtle was found 

nesting in 1980; the sighting was the first time the species was observed nesting north of Georgia. 

The turtle returned to nest in 1985. Turtle nests on the beach are surveyed and protectedl, turtles 

are tagged, and annual turtle status reports are issued. 

Four bird species (black skimmer, piping plover, Bachman’s sparrow, and peregrine falcon) have 

also been identified during surveys at Camp Lejeune. The piping plover and peregrine falcon are 

classified as threatened species. The black skimmer and Bachman’s sparrow are classified as 

special concern (state). The black skimmer and piping plover are sea and shore birds respectively. 

Skimmers nest on low sandy islands and sand bars along the coast and piping plovers prefer 

beaches with broad open sandy flats above the high tide line. Skimmers feed above open water 

and piping plovers feed along the edge of incoming waves. Like the black skimmer and piping 

plover, Bachman’s sparrows are very specific in their habitat requirements. They live in open 

stretches of pines with grasses and scattered shrubs for ground cover. Bachman’s sparrows were 

observed at numerous locations throughout the southern portion of Camp Lejeune. 
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In addition to the protected species that breed or forage at Camp Lejeune, several protected 

whales migrate through the coastal waters off the base during the spring and fall. These include 

the Atlantic right whale, finback whale, sea whale, and sperm whale. Before artillery or bombing 

practice is conducted in the area, aerial surveys are made to assure that whales are not present in 

the impact areas. 

A natural heritage resources survey was conducted at Camp Lejeune (LeBlond, 1991) to identify 

threatened or endangered plants and areas of significant natural interest. From this survey, the 

rough-leaf loosestrife was the only specie identified that is both Federal and state endangered. 

Also, several state endangered/threatened and Federal and state candidate species were found on 

the Base. 
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4.0 BASE BACKGROUND STUDY DESIGN 

,.. ---. 

Naturally occurring constituents such as metals and metaloids occur naturally and ubiquitously in 

soil; therefore, distinguishing background levels from site-related concentrations is difficult. 

Because many naturally occurring inorganics also may be of anthropogenic origin, an appropriate 

number of background samples were obtained to distinguish naturally occurring concentrations. 

Distinguishing naturally occurring constituent concentrations from anthropogenic levels is 

important for risk management and screening remedial alternatives for sites that may pose risks to 

human health and/or the environment. Anthropogenic chemicals are defined by the USEPA as 

chemicals that are present in the environment because of manmade, not-site related sources (e.g., 

industry, automobiles, etc.). Chemicals of anthropogenic origin may include compounds such as 

lead, arsenic, DDT, DDE, DDD, and polynuclear aromatic hydrocarbons (PAHs). 

This study was designed to establish background concentrations of inorganics in surf&e and 

subsurface soils throughout the Base. This section explains the rationale for selecting the number 

of background surface and subsurface soil samples and discusses any deviations from the 

approved scope of work as a result of field conditions. Specific locations of background isamples 

will be provided in Section 5.0 of this report. 

4.n Backmound InvestiPation Design 

Naturally occurring elements such as metals and metaloids occur naturally in soils and 

distinguishing background levels from site-activity related concentrations often requires statistical 

analysis. Therefore, the number of background soil samples obtained to determine naturally 

occurring concentrations of inorganics was selected to support the performance of various 

statistical tests. 

Samples were collected from surface and subsurface soils in the same manner as soils collected 

for site investigations. Section 4.3 provides details of the sampling procedures employed for this 

investigation. The proposed number of sample locations was based on the potential for varying 

lithologies across the Base and the locations of existing or potential investigative sites. 
,, ---. 

A total of fifty soil sampling locations were proposed in the Final SSP for this project. Sample 

locations were selected based on knowledge of Base activities, discussions with the Navy 
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Technical Representative (NTR) and MCB, Camp Lejeune’s Environmental Management 

Department (EMD), and professional judgement. Background sample locations were finalized in 

the field based on site-specific conditions and upon consultation with MCB, Camp Lejeune Fish 

and Wildlife Division and MCB, Camp Lejeune Range Control to be sure not to disturb sensitive 

environments or enter into active range areas. 

Surface and subsurface soil samples were collected at each of the soil sampling locations. It was 

anticipated during the design of the sampling program that each of the six surface soil 

associations discussed in Section 3.3 and several subsurface soil types would be sampled and 

represented in the database. Therefore, the database could be segregated by depth (surface versus 

subsurface), lithologies, and location. The following paragraphs provide detailed discussion of 

the sampling rationale for the background sampling effort. 

4.2 Surface Soil Investbation 

A soil survey report for Onslow County was issued by the SCS in 1992 that included the surface 

soils at MCB, Camp Lejeune. The soil survey indicated that there are six major soil associations 

made up by several different soil categories within the boundaries of MCB, Camp Lejeune 

(discussed in detail in Appendix A). Fifty soil samples were collected throughout the Base and 

were distributed amongst the six soil associations as follows: 

a Baymeade-Foreston-Stallings Association 24 samples 

l Leon-Murville-Kureb Association 9 samples 

0 Muckalee-Dorovan Association 1 sample 

* Wando-Pactolus Association 4 samples 

. Norfolk-Goldsboro-Onslow Association 9 samples 

l Rains-Woodington-Torhunta Association 3 samples 

Based on careful inspection, it was determined that only the Baymeade-Foreston-Stallings 

Association, Leon-Murville-Kureb Association, and the Norfolk-Goldsboro-Onslow Association 
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,~ --“., had enough samples to constitute statistically-valid databases. All fifty samples, however, were 

collected from soil categories that can be either classified as fine sands or loams. The same fifty 

soil samples referenced above can be distributed between fine sands and loams as follows:. 

0 Fine Sands (such as Baymead, Kureb, Wando, and Pactolus) 39 samples 

0 Loams (such as Foreston, Stallings, Leon, Murville, Muckalee, 11 samples 

Norfolk, Goldsboro, and Onslow) 

The division of the surface soils into fine sands and loams forms two statistically-valid databases 

and, therefore, it was determined that the surface soil sample results would be divided into these 

two databases. 

,,..-- . 

A separate database was created that includes all fifty surface soil samples combined into a single 

data set. However, this data set should only be used if the origin of the sample to be comipared to 

background can not be determined. Inorganics are present at different concentrations i:n loams 

than in fine sands and the combination of these data sets will result in a range of naturally- 

occurring inorganics that is not representative of either soil type. 

43 Subsurface Soil Investipation 

A single subsurface soil sample was collected from each of the fifty soil borings advanced 

throughout the base. The depth of the subsurface soil samples ranged from 1 to 24 feet below 

ground surface (bgs). The samples were collected above the groundwater table so inorganics in 

groundwater would not affect the concentrations of inorganics in subsurface soils. 

,,a-- --,\ 

The subsurface samples were divided into three main soil categories. The division of these 

samples were based on the geologist’s description of the soils provided in the boring logs 

provided in Appendix B. The separation of clay-bearing soils from other soils is particularly 

important for this investigation. As a consequence of the structure of clay minerals, they are 

effective ion exchangers. This means that clay rich soils tend to attract positively charged ions 

such as metals and metaloids. Therefore, inorganic concentrations tend to be much higher in 

clays or clayey soils than in other soil types. 
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A description of the soil categories and the number of samples collected from each of the 

categories are as follows: 

l Sand (fine to medium grained sand with trace silt) 29 samples 

0 Sand and Silt (fine to medium grained sand with little 12 samples 

to some silt) 

0 Clay (with sand and/or silt fractions) 9 samples 

Trace is defined as 0% to 10% of any minor soil constituent; Little is defined as 10% to 130% of 

any minor soil constituent; and Some is defined as 30% to 50% of the minor constituent. 

These soil categories were split into three separate databases for statistical analysis to illustrate 

the distribution of background concentrations for each geological unit. As more data becomes 

available from future investigations, new data can be added to expand the existing databases. 

As with the surface soils, the subsurface soils were combined to form a single data set. The 

purpose of this data set is to provide a comparison for subsurface soil samples that do not have 

associated soil classifications (i.e., sand, silt, clay, etc.). However, caution should be exercised 

when using the combined data set for comparison. As described in the previous paragraphs, 

different soil types have properties that effect ion attraction and retention. Therefore, it is 

anticipated that the arithmetic mean for the combined data set will be higher than the arithmetic 

mean for sands and lower than the arithmetic mean for clayey soils. The result of this difference 

in arithmetic means may result in the listing of a sample result as a contaminant of potential 

concern instead of indicative of background concentrations, or vice versa. The combinaltion of 

sample results into this combined data set will dilute the range of inorganics naturally occurring 

in clays at MCB, Camp Lejeune. 
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5.0 BASE BACKGROUND FIELD INVESTIGATION 

The field investigation began on June 19, 2000 and was completed on July 2 1, 2000. Soil 

sampling was conducted in accordance with the approved Final Samule Stratem Plan (Baker, 

2000) and applicable procedures and techniques presented in the Final Solid Waste Management 

Unit (SWMU) Confirmatorv Samnling Proiect Plans (Baker, 1997). The following paragraphs 

summarize these activities as well as describing any modiftcations to the approved plans made in 

response to field conditions. 

5.1 Pre-Samdiw Activities 

Sample locations were marked at MCB, Camp Lejeune by Baker personnel between June 19, 

2000 and June 27, 2000. MCB, Camp Lejeune Range Control and EMD’s Fish and Wildlife 

Division approved the locations. As previously mentioned, these organizations were consulted to 

ensure that sampling was not conducted in areas used as active ranges or within 

protected/endangered habitats. After selection of the sample locations, Jacksonville Professional 

Locators, Inc. (JPL) visited the locations and determined if each location was clear of all buried 

underground utilities. If clearance of a sample location was not possible or if the location was in 

the vicinity of known utilities, the location was offset and clearance was obtained for the offset 

location. The final location was mapped using a Trimble Pro XR Geographic Positioning System 

(GPS). The position of the soil boring was stored as a latitude/longitude reading on the 1983 

North Carolina state-plane system. 

5.2 Soil Sample Collection 

Surface and subsurface soil samples were collected in areas that had no history of activity that 

could increase naturally occurring concentrations of inorganics in surface and subsurface soils. 

The locations selected for sampling were often remote and required the use of a tripod mounted 

soil sampler operated by Parratt Wolff, Inc. of Hillsboro, North Carolina. Baker personnel 

supervised the advancement of 50 soil borings throughout the Base (Figure 5-l). 

Split spoon samplers, with a 2-inch outside diameter (O.D.) and 2 foot length, were driven 24- 

inches by the tripod rig utilizing a 140-pound hammer. After being advanced, the split spoon 

sampler was removed from the boring, disassembled and handed to the site geologist for soil 

description and sample collection. All borings were continuously sampled until a desi.red soil 
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type was encountered or to the water table at which point the boring was terminated. All borings 

were backfilled with bentonite pellets that were hydrated in place by the addition of water. 

Soils descriptions were recorded in the field logbook by the field geologist, and later transposed 

onto boring log records. Classification included characterization of soil type, grain size, color, 

moisture content and other pertinent information. Lithologic descriptions of site soils are 

provided on the Test Boring Construction Records in Appendix B. 

Surface and subsurface soil samples were collected by compositing small portions of soil 

removed from the length of the core within the split spoon and placed in laboratory provided, four 

ounce jars using a stainless steel spoon or spatula. Surface soil samples were collected from zero 

to one foot below ground surface (bgs) after the first few inches of topsoil and matted roots were 

removed. Subsurface samples were collected at the target depth which was either within a 

particular soil horizon or directly above groundwater (the last two feet of unsaturated material in 

the boring). 

Soil samples were labeled and temporarily stored in an ice filled cooler. Samples were collected, 

and the sample number, collection date and time, and sampler were recorded on the label and the 

chain-of-custody form. The samples were appropriately grouped and packed in an ice filled 

cooler and sent by Federal Express overnight service to CompuChem Environmental Laboratories 

in Car-y, North Carolina for metals and pH analysis. Chain-of-custody forms are provided in 

Appendix D. 

5.3 Sample Deshation 

In order to identify and track the various samples, all samples collected during this investigation 

were designated with unique numbers. The sample numbers served to identify the type of 

investigation, location, depth and Quality Assurance/Quality Control (QA/QC) sample types. 

The sample designation format is as follows: 

Investigation - Station # - Depth and QA/QC (if applicable) 

An explanation of each of these identifiers is provided below. 
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Investigation This designation indicates that the sample was collected as pant of the 

Base Background Study and not some other investigation conducted at 

the Base. 

Station # Each soil test boring was identified with a unique identification number 

and located on a map. This number indicates the location that was 

sampled. 

Depth Depth indicators were used for each soil sample. The indicator 

references the depth interval of the sample. For example: 

00 = ground surface to 1 foot below ground surface 

01 = 1 to 3 feet below ground surface 

02 = 3 to 5 feet below ground surface 

03 = 5 to 7 feet below ground surface 

04 = 7 to 9 feet below ground surface 

05 = 9 to 1 I feet below ground surface 

oA/oc These indicators follow the depth indicator and are used to designate a 

duplicate or matrix spike/matrix spike duplicate sample was collected. 

The following indicators were used for designation: 

D = Duplicate Sample 

MWMSD = Matrix Spike/Matrix Spike Duplicate 

Under this sample designation format, the sample number BASE-BGl O-03D refers to: 

BASE-BG 1 O-03D Base Background Investigation 

BASE-BG 1 O-03D Soil sample from soil boring location number 10 

BASE-BGl O-ED Sample depth interval 5 to 7 feet below ground surface 

BASE-BGI O-03IJ Duplicate sample was collected for QA/QC 
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5.4 Oualitv Assurance/Oualitv Control KIA/OC) Prowam 

Blank samples provide a measure of contamination that has been introduced into a sample set 

during the collection, transportation, preparation and/or analysis of samples. Two primary 

sources on non-site related results include laboratory contaminants and naturally-occurring 

inorganics. In addition, non-site related operational activities and conditions may contribute to 

“on-site” contamination. 

Equipment rinsates are samples obtained by running organic-free water over/through sample 

collection equipment after it has been cleaned. Equipment rinsates were collected daily during 

the field investigation. The results from the rinsates are used to evaluate the decontamination 

methods. 

Field blanks consist of the source water used in decontamination. Field blanks were collected as 

part of the field program by pouring the water from the container directly into sample bottles. 

AOCSFBOl was collected from distilled water used for the final rinse for small sampling 

equipment (i.e., split spoon sampler, stainless steel sampling spoons, etc.) and AOC9FE102 was 

collected from a potable water source at the base used for decontamination of large equipment 

(i.e., geoprobe rig, sampling rods) used for the field investigation. Field duplicates were 

collected, homogenized, and split. Field duplicates were collected at a frequency of 10 percent. 

Matrix Spike/Matrix Spike Duplicates (MS/MSD) samples were collected to evaluate the matrix 

effect of the sample upon the analytical methodology. MS/MSD samples were collected :for each 

group of samples of a similar matrix. MS/MSD samples were collected at a frequency of 

5 percent. 

5.5 Decontamination Procedures 

Equipment decontamination was conducted in accordance with the Final SWMU Confirmatory 

Sampling Project Plans submitted in August 1997 (Baker, 1997). The drill rigs and split spoon 

samplers were steam cleaned before the initiation of work and at the end of each working day or 

before work commenced the next day. 
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,,- -c. Split spoon samplers and all sampling equipment were decontaminated before work commenced 

and prior to reuse in accordance with USEPA Region IV guidelines and ASTM D 5088-90. The 

procedures are summarized as follows: 

l 

l 

l 

l 

0 

5.6 

Equipment was cleaned with tap water and laboratory detergent (liquinox) using a brush 

to remove particulate mater and surface film; 

Rinsed thoroughly with tap water; 

Rinsed thoroughly with distilled water; 

Rinsed with pesticide grade isopropanol; and 

Allowed to air dry prior to reuse. 

Analvtical Propram 

All soil samples retained for analysis were prepared and handled according to USEPA Region IV 

Standard Operating Procedures (SOPS) as outlined in the Final SSP (Baker, 2000). The Base 

Background Study focused on collecting soil samples for inorganics and pH analysis. ‘The soil 

samples were analyzed for Target Analyte List (TAL) inorganics (Method 6010B/7471A) and pH 

(ASTM Standard D 4972-95A, US EPA Method 9045). Heartland Environmental Services, Inc. 

of St. Peters, Missouri validated results of the inorganic analyses; however, pH results were not 

submitted for third party validation. 

5-5 



I”( .-. 63 ANALYTICAL RESULTS AND STATISTICAL EVALUATION 
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The objective of this section is to present the analytical results of the Base Background Study 

with respect to inorganics in surface and subsurface soil, and the results of statistical evaluation of 

this data. The data collected as part of this investigation will provide a basis for evaluating the 

natural concentrations of inorganics against concentrations associated with site-related 

contamination. Positive detections are presented in Tables 6-1 through 6-5. Complete data 

summary tables and frequency of detection tables are presented in Appendices E through I. 

6.1 Data Ouality 

The quality of the data collected as part of this investigation has been assessed for its accuracy 

and precision with respect to prescribed requirements or specifications. To make these 

determinations, data quality evaluations were conducted by an independent, third-party, data 

validator. Data were evaluated in accordance with the criteria established by USEPA guidelines, 

Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses (USEPA, 

1988), specific method requirements in OLM02.1, USEPA Region IV modifications, Level D 

data requirements, and professional judgement. Validation of the analytical data serves to reduce 

the inherent uncertainties with its usability. 

Analytical data were evaluated to determine the usability of the results as well as contractual 

compliance relative to deliverables and the previously cited requirements. Data validation also 

provided an interpretation of the reported quality control results. A minimum of ten percent of all 

laboratory calculations were verified as part of this validation. In addition, all instrument output 

(e.g., spectra, chromatograms) for each sample were carefully reviewed. Data quality was 

evaluated based on, but not limited to the following analyses: 

Data completeness 

Holding times 

Calibrations 

Blanks 

Surrogate recoveries 

Laboratory control samples 

Laboratory and field duplicates 

MS/‘MSD samples 
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l Internal standard performance 

e Constituent Compound identification 

l Constituent Compound quantitation 

Based upon the results of this evaluation, some analytical results have been “qualified” with 

regard to usability. Qualified data are typically flagged with a letter qualifier, representing an 

associated explanatory note needed to clarify the corresponding analytical results. Data qualified 

as “.I” were retained as estimated. Estimated results within a data set are common and considered 

to be usable by the USEPA (USEPA, 1989). Data may be qualified as estimated for several 

reasons including an exceedance of holding times, high or low surrogate recovery, or intra- 

sample variability. In addition, values may be assigned and estimated qualifier if the reported 

value is below the Contract Required Detection Limit (CRDL) or the Contract Required 

Quantitation Limit (CRQL). Analytes which were not detected and had inaccurate or imprecise 

quantitation limits were assigned the ‘WI” qualifier. No data obtained during this investigation 

was rejected by the validator. 

6.2 Data Manapement and Tracking 

The management and tracking of samples and subsequent data from the time of field collection to 

receipt of the validated electronic analytical results is of primary importance for the overall 

quality of the analytical results. Field samples and their corresponding analytical tests were 

recorded on the chain-of-custody sheets, included as Appendix D. The chain-of-custody forms 

were checked against the Final SSP (Baker, 2000) to determine if all designated sampl!es were 

analyzed for the appropriate parameters. Similarly, the validated information was comipared to 

laboratory information as a final check. In summary, the tracking information was used to 

identify the following items: 

e Identify sample discrepancies between the analysis plan and the field investigation; 

l Verify that the laboratory received all samples, and analyzed for the correct parameters; 

e Verify that the data validator received a complete data set; and 

l Ensure that a complete data set was available for each media of concern prior to entering 

results into the databases. 
/-%. 
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_.-7.. 6.3 OA/OC Sample Results 

As part of the requirements for field quality control under the Naval Facilities Engineering 

Service Center (NFESC), two types of QA/QC blanks were evaluated: field blanks and equipment 

rinsate blanks. The analytical results for inorganic parameters for the QA/QC samples are 

provided in Appendix J. 

6.4 Analytical Results 

As previously mentioned in Section 5, the surface soil samples were segregated into two data sets 

based on soil type (fine sands and loams). The following paragraphs comlpare the analytical 

findings of these two data sets. 

In loamy surface soils (i.e., surface soils containing less than 52 percent sand, 28 to 50 percent silt 

and 7 to 27 percent clay), the range of background concentrations of aluminum, iron, manganese, 

selenium, silver and vanadium was higher than those observed in fine sands. Given the fact that 

the loamy surface soils may contain clay minerals, they are expected to have higher 

concentrations of aluminum, iron, manganese, and selenium associated with these soils since 

these metals are prominent constituents of clays. The higher concentrations of silver may be the 

result of the relatively few detections of this compound within the samples collected as part of the 

Base Background Study. Silver was only detected in three samples. 

Calcium, copper, magnesium, potassium, and zinc concentrations were lower in the loamy 

surface soils than in the fine sands. It is unknown why copper, magnesium and zinc were lower 

in soils containing a higher percentage of clay than in soils containing less clay. These analytes 

have a positive ionic charge and like other metals, are expected to adsorb onto soils containing 

clay minerals due to the clay’s negative ionic charges. 

The remaining constituents (antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, 

lead, mercury, nickel, and thallium) were detected at nearly the same concentration in the: loamy 

surface soils as the fine sands. These are the inorganics that have been found during previous 

investigations to generate human health risk. Therefore, this Background Study will provide a 

source of comparison for these constituents with respect to overall Base concentrations in soil. 
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The subsurface soils were divided into three distinctive data sets based on soil composition (i.e., 

sand, silt and clay). On average, the analytical results for the inorganics detected in the 

subsurface sands were less than either the silts or the clays, and the clays typically contained the 

highest concentrations. This ratio is expected because clayey soils typically contain a negative 

charge and attract positively charged ions. Most metal ions when free in soil are positively 

charged. 

The clays contained higher concentrations of aluminum, antimony, arsenic, barium, beryllium, 

chromium, cobalt, copper, lead, magnesium, manganese, nickel, potassium, silver, vanadium, and 

zinc. Calcium, iron, mercury, and selenium were detected at higher concentrations in the silts than 

in either the clays or sands. Cadmium, sodium and thallium were not detected in any of the 

subsurface soil samples collected as part of this investigation. 

6.5 Statistical Evaluation of Backmound Data 

Many statistical procedures were developed for data sets presumed to have been drawn from a 

population having a symmetric, bell-shaped, Gaussian or “normal” distribution. It is often the 

case, however, that environmental datasets are asymmetrical and skewed to the right, or in other 

words, with a “long tail towards high concentrations”. A right-skewed distribution can be 

transformed to become approximately Gaussian, by using a logarithmic transformation!, so that 

the procedures for normally distributed data can be applied to the transformed data. If the 

distribution of a data set was not apparent (i.e., normal or lognormal), statistical t&S were 

performed using Statistica@ to identify the most appropriate distribution for the data sets. 

The W-test was performed for all data sets to aid in the determination of the underlying 

distribution. The W-test is considered to be an effective method for determining whether a data 

set can be described as “normally” distributed. Conducting this test on the logarithms of the data 

is also an effective method of determining whether a data set can be described as being 

“lognormally” distributed. The W-test evaluates the null hypothesis (i.e., the data set is described 

by a normaVlognorma1 distribution versus the data set is not described by a normal/lognormal 

distribution) and is valid for data sets containing up to fifty samples. 

Arithmetic mean, rather than the geometric mean, was calculated for all data sets in the 

Background Study. The normal and lognormal standard deviations were also calculate8d for all 

data sets. The standard deviation is the distance from the mean to either of the two inflection 

6-4 



points of the distribution curve and is used as a descriptive measure of the spread of the values 

comprising the population. Means and standard deviation were used to calculate the normal and 

lognormal upper 95 percent confidence limits for the data sets. 

The 95 percent upper confidence limit of a mean is defined as a value that, when calculated 

repeatedly for randomly drawn subsets of a data set, equals or exceeds the true mean 95 percent 

of the time. Statistical confidence limits are used as a tool for addressing uncertainties of a 

distribution average. The 95 percent upper confidence limit accounts for uncertainties related to 

limited sampling data obtained from sites. 

Results of the W-Test were inconclusive as to the statistical distribution of the data in some cases. 

Therefore, Statistica@ was used to aid in this determination. Statistica@ is a comprehensive, 

integrated, statistical data analysis, computer program capable of basic and advanced analytic 

procedures capable of fitting analytical data to known distributions and rigorously evaluating 

means and standard deviations. 

The data generated by Statistica@ was then analyzed using linear regression and scatter plots 

based on a 95% confidence interval and correlation coefficients. Section 6.7 details these 

analyses. 

Sometimes a set of data will have one or more items with unusually large or unusually small 

values. Extreme values such as these are called outliers. Experienced statisticians take steps to 

identify outliers and then review each one carefully. An outlier may be an item for which the 

data has been incorrectly recorded, an item that was incorrectly added to the data set, or it may be 

an unusual item that has been recorded correctly and does belong in the data set. In the first two 

cases, the outlier should be removed from the data set and analysis of the data set should be rerun. 

In the case where the outlier has been recorded correctly and does belong in the data set, the 

outlier should remain. 

In general, the presence of one or more outliers in a data set tends to increase the value of the 

standard error of the estimate. The procedures for identifying outhers and influential 

observations provide warnings about the potential effects some observations may have on the 

regression results. Each outlier and influential observation warrants careful examination. If data 

errors are found, the errors can be corrected and the regression analysis repeated. Outliers and 

influential observations should not be removed from the data set unless clear evidence shows that 
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they are not based on elements of the population being studies and should not have been included 

in the original data set. 

For the purposes of this project, it is not known if samples that contain inorganic concentrations 

that are detected as outliers are truly background or a result of contamination, therefore all 

outliers will be removed from the data sets. However, if additional background samples are 

collected and added to the data set, then these samples should be included as part of the data and 

the outliers test rerun. 

The results of the statistical analyses are presented in Appendix E through K and summarized on 

Tables 6-6 through 6-10. The summary tables present the constituent, the type of distribution, 

frequency of detection, range of detection, arithmatic mean (average concentration), two times 

the average concentration, standard deviation, two times the average deviation, log arnhmatic 

mean, log standard deviation, and two times the log standard deviation. 

6.6 Scatter Plots and Linear Rwression Analysis 

The background data generated at the Base was analyzed using scatter plots and liner regression. 

A scatter plot is a standard method that is commonly used as a simple screening tool to determine 

if there is a general relationship between two values (x and y), where a particular value of x is 

paired with a particular value of y. The general relationship determined using the scatter plot 

might further be analyzed using a regression analysis. Primarily, a regression analysis is used to 

determine the relationship between given x and y values and if the relationship is significant. The 

significance is determined by evaluating the strength of the correlation between the variables 

(x, y). Correlation is represented using the coefficient of determination (r*). R* values range 

from 0.0, representing little to no correlation, to 1.0 representing perfect correlation. Four 

purposes of examining and comparing the background data in this report, even weak correlations 

provide useful information for comparing data. 

For the purposes of this study, the linear regression was used to determine the relationship 

between different metal concentrations, establish background concentrations, and to present the 

distribution of background data. The regression lines in conjunction with the scatter plots are 

useful tools in determining if the analytical results from site samples are within the range of 

background concentrations. The regression line graphically represents predicted average 

background of metal concentrations across the base and the scatter plots represent the distribution 
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of the background data. These plots can be used regardless of whether there is a weak or strong 

correlation between the comparison metals. They can also be used to determine whether previous 

and future investigation data falls within the existing distribution of background. This can be 

done with any data set (big or small) by plotting the data set in the background scatter plat. Data 

points that fall within the graphical distribution of background are obviously considered 

background. Any data points that do not fall within this distribution of background will need to 

be further assessed to determine whether the constituent is a contaminant of potential concern 

(COPC). Examples of these scatter plots can be found in Appendices E through K. 

Example data points were used in the Base Background Surface Soils-Fine Sand scatter plot to 

show how investigation data may be assessed graphically. If any given data point, as in 

Sample 3, falls above the background distribution on the graph, it can be said that the aluminum 

concentration detected in Sample 3 is above background. If any given point, as in Sample 2, falls 

below the background distribution on the graphics, the same can be said for chromium. Some 

sample points may be found just outside the distribution of background as in Sample 1. These 

sample points may not be a concern depending on the actual concentrations and their relationship 

to the screening criteria. 

These scatter plots and liner regression graphs developed in this report will be a useful tool in 

assessing future investigations at MCB, Camp Lejeune. By plotting future investigation data with 

the existing background scatter plots, it will be simple to determine what data points or samples 

fall within Base background concentrations. This report will be a living document and will grow 

as new background data is collected in future investigations. These scatter plots will be further 

developed and this tool will be fine-tuned to better understand background concentrations at the 

Base. 
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7.0 CONCLUSIONS AND FtECOMMENDATIONS 

This section summarizes the Base Background Study findings and discusses generalized 

conclusions from the data collected at MCB, Camp Lejeune. In addition, this section provides 

recommendations for how the information in this report should be used. 

In general, inorganics were detected at similar concentrations in the surface and subsurface 

samples collected as part of this investigation. There are differences between the data sets, but 

these differences are primarily based upon the lithology of the soils in each soil horizon. When 

the soils are separated into data sets based on their lithology, it becomes apparent that the 

majority of the constituents are more prevaIent in the fine-grained soils (clay and silts) than in 

coarse-grained soils (sands), This was an expected finding since metals are known to .attenate 

onto clays through the formation of ionic bonds. 

The concentrations of aluminum, calcium, magnesium, and iron exceed those for all other 

constituents analyzed during this investigation. This is not surprising because relatively high 

concentrations of these analytes have often been detected during previous invest:igations 

conducted at the Base. The relatively few detections of cadmium, silver, and thallium indicates 

that these analytes should be carefully evaluated as to their origin in any investigation. These 

analytes may be anthropogenic in origin, but do not appear to be common constituents in site 

soils. 

The linear regression and scatter plots developed in this report will be a useful tool in assessing 

future investigations at MCB, Camp Lejeune. By plotting future investigation data with the 

existing background data in regression and scatter plots, it will be simple to determine which 

constituents should be considered background. This report will be a living document and will 

grow with new background data as it is collected in future investigations. New and better 

regression scatter plots will be developed and this tool will be fine-tuned to better understand 

background concentrations at the Base. 

The following recommendations are based on the findings of this background investigation and 

should be considered for future environmental investigations at MCB, Camp Lejeune: 

l Surface and subsurface soils must be classified appropriately by a trained professional to 

accurately determine their true composition. 
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0 Sample results must be compared to the proper background data set based on soil 

classification. 

l Inorganics detected in soils at MCB, Camp Lejeune during future investigations should 

be compared to the inorganic data presented in this report before conducting risk 

assessments. This will help determine if the concentrations of inorganics detected at a 

particular site are within the range of background or whether the concentration may be 

the result of site-related activities. 

l If the sample can not be classified regarding its soil type, then comparison to the 

combined data set may be an alternative. These tables would be helpful in the instance 

where soils were not described during a field program; however, caution should be 

exercised when comparing clayey soils to the combined data set since it may falsely 

indicate that the inorganics within the samples are above background concentrations. 

The combining of sample results from sands, silts and clays into this combined (data set 

will dilute the range of inorganics naturally occurring in clays at the Base. 
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TABLE2-1 

LAND UTILIZATION: DEVELOPED AREAS LAND USE”’ 
BASE BACKGROUND STUDY, CTO-0371 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

1 I I I 

I Geographic Area ( Oper. 1 $:z ( Maint. 

Iiadnot Point 

Paradise Point 

Berkeley Manor/ 
Watkins Village 

Midway Park 

Tarawa Terrace I 
and II 

Knox Trailer 

(014) 

(015) 

I ! ! ! 
French Creek 

Courthouse Bay 

Onslow Beach 

Rifle Range 

Camp Geiger 

Montford Point 
(zoo, 

Base-Wioe r&c. 

T 

Note: 

SUPPlY/ 
Storage 

1 Medical 1 Admin. 1 i:l?rg 1 Z’O?, ( CM I CO I Retreat. I Utility 

157 122 196 115 182 
(14.4) (11.3) (18.1) (10.7) (16.9) 

343 610 
(34) (ii) (60.4) (OY2) 

406 
(80) (84:) (Of2) (Z2, (025) 

(027) (027) 248 
(92.2) (380) (131) (1”5, (014) 

co: 428 55 11 47 8 
‘1 (77.4) (9.9) (2.0) 

51 

1 (GO, 1 I 
I I I 

(8.5) (1.4) 

t 

$7) j 
266 122 

(45.6) (0!5, (172) (20.9) 

(41.;) $6, 1 $9) (Z, 
I 

I (322) I (322) (322) (322) (142-r) (142-r) $3) $3) 

I I 
(6:3) (6:3) (3?5) (3?5) (6:3, (6:3, (I:) (I:) (I :.3) (I :.3) (IF3) (IF3) 

(l:6) (l:6) (2?0, (2?0, (12215, (12215, (120) (120) (E) (E) (A) (A) 

(l9f (l9f (Z, (Z, (Ol4) (Ol4) (2YO) (2YO) (d”,, (d”,, 

(2Li3) (2Li3) 
1s 1s 

(14.1) (14.1) 

=-I---= 87 
(68.0) 

590 
(0!;8, 

186 1,523 548 370 65 1,116 119 
(11.7) (3.7) (30.2) (10.8) (7.4) (1.3) (22.2) (2.4) 

Total 

1,010 
(100) 

507 
(100) 

269 
(100) 

553 
(loo) 

(I& 

583 
(100) 

255 
W) 

(l%, 

216 
(100) 

233 
(100) 

128 
(100) 

5,033 
(100) 

(I) Upper number isacres, lower number is overall percent. 
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r January 

February 

March 

April 

May 
June 

July 

August 

September 

October 

November 

ID ecember 

1 Annual 

Notes: 

TABLE 3-l 

CLIMATIC DATA SUMMARY 
MARINE CORPS AIR STATION, NEW RIVER 
MCB, CAMP LEJEUNE, NORTH CAROLINA 
BASE BACKGROUND REPORT, CTO-0371 

7.5 I 1.4 I 4.0 I 79 1 54 1 34 

9.1 .9 3.9 78 57 36 

8 .8 3.9 80 64 43 

8.8 .5 3.1 79 73 51 

8.4 1 .6 1 4.0 I 83 1 80 1 GO 

11.8 2.2 5.2 84 86 67 

14.3 4.0 7.7 86 89 72 

12.6 1.7 6.2 89 88 71 

12.8 1 .8 1 4.6 1 89 1 83 1 66 

8.9 .6 2.9 86 75 54 

6.7 .6 3.2 83 67 45 
I 

6.6 .4 3.7 81 58 37 

65.9 38.2 52.4 83 73 53 

Mean Number of Days With 

Precipitation Temperature 

Average >=O.O 1” >=0.5” >=90F >=75F <=32F 

44 11 2 0 1 16 

47 10 3 0 2 11 

54 10 3 * 5 5 
62 1 8 I 2 I 1 I 13 I * 

70 10 3 2 25 0 

77 10 4 7 29 1 0 
I I I I 

80 14 5 13 31 0 

80 12 4 11 31 0 

75 9 3 4 27 0 
65 7 2 * 17 * 

56 1 8 I 2 I 0 I 7 I 3 
48 9 2 0 2 12 

63 118 35 39 189 48 

* = Mean no. of days less than 0.5 days 
Source: Naval Oceanography Command Detachment, Asheville, North Carolina. Measurements obtained from January 1955 to December 1990. 
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Tertiary 

Cretaceous 

TABLE 3-2 

GEOLOGIC AND HYDROGEOLOGIC UNITS IN THE 
COASTAL PLAIN OF NORTH CAROLINA 
BASE BACKGROUND REPORT, CTO-0371 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

GEOLOGIC UNITS HYDROGEOLOGIC UNITS 

System Series Formation Aquifer and Confining Unit 

Quaternary Holocene/Pleistocene 

Pliocene 

Undifferentiated 

Yorktown Formation (I) 

Surgical A.quifer 

Yorktown Confining Unit 
Yorktown Aquifer 

Miocene 

Oligocene 

Eastover Formation (I) 
Pungo River 
Formation (‘) 

Belgrade Formation @) 

River Bend Formation 

Pungo River Confining Unit 
Pungo River Aquifier 

Castle Hayne Confining Unit 

Castle Hayne Aquifier 

Eocene 

Palocene 

Upper Cretaceous 

Castle Hayne Formation 

Beaufort Formation 

Peedee Formation 

Black Creek and 
Middendorf Formations 

Beaufort Confining Unit @) 

Beaufort A.quifer 

Peedee Confining Unit 
Peedee Aquifer 

Black Creek Confining Unit 

Black Creek Aquifer 

Cape Fear Formation 

Upper Cape Fear Confining Unit 

Upper Cape Fear Aquifer 
Lower Cape Fear Confining Unit 

Lower Cape Fear Aquifer 

Lower Cretaceous (I) Unnamed Deposits (‘I 
Lower Cretaceous Confining Unit 

Lower Cretaceous Aquifrer (‘) 

Pre-Cretaceous Basement Rocks __- --- 

(‘) Geolooic and hydrologic units not present beneath Camp Lejeune. 
(2) Const&es part of the surficial aquifer and Castle Hayne confining unit in the study area. 
(3) Estimated to be confined to deposits of Paleocene age in the study area. 
Source: Cardinell, et al., 1993 

H:VROJECTS\62470U71 Phase\WORKDOCS\Base_report\Table 3-2.doc 



TABLE 3-3 

HYDRAULIC PROPERTY ESTIMATES OF THE CASTLE HAYNE AQUIFER AND CONFINING UNIT 
BASE BACKGROUND REPORT, CTO-0371 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

I Hydraulic Properties I USGS 
Phase I Study”’ 

Aquifer transmissivity 4,300 to 24,500 
(cubic foot per day per square foot average 9,500 
times foot of aquifer thickness) 

Aquifer hydraulic conductivity 
(foot per day) 

Aquifer storage coefficient 
(dimensionless) 

14 to 82 
average 35 

-- 

Confining-unit vertical hydraulic 
conductivity 
(foot per day) 

-- 

USGS 

I 

ESE, Inc. (‘) 
I 

NC DENR 
Aquifer Test”’ Aquifer Testt4) 

1,140 to 1,325 I 820 to 1,740 average I 900 
1,280 

20 to 60 I -- I 18 to 91 45 to 80 
average 54 average 65 

2.0 x 1o-4 to 2.2 x lo-” 5.0 x 1o-4 to 1.0 x 10‘3 1.9x IOF 
average 8.0 x 10e4 

3.0 x IO-‘to 4.1 x IO-’ 1.4 x 1o-3 to 5.1 x 1o-2 -_ 
average 3.5 x 10” 

RASA Estimate”) 

10,140 to 26,000 

-- 

Notes: 

(‘1 Analysis of specific capacity data from Harned and others (1989). 
c2) Aquifer test at well HP-708. 
(j) Aquifer test at Hadnot Point well HP-462 from Enviromnental Sciences and Engineering, Inc. (1988). 
c4) Unpublished aquifer test data at well X24s2x, from NC DENR well records (1985). 
c5) Transmissivities based on range of aquifer thickness and average hydraulic conductivity from Winner and Cable (1989). 

Source: Cardinell, et al., 1993. 



TABLE 3-4 

PROTECTED SPECIES 
MCB, CAMP LEJEUNE, NORTH CAROLINA 
BASE BACKGROUND REPORT, CTO-0371 

Species I Protected 
Classification I 



TABLE 3-4 (Continued) 

PROTECTED SPECIES 
MCB, CAMP LEJEUNE, NORTH CAROLINA 
BASE BACKGROUND REPORT, CTO-0371 

Species 
I 

Protected 
Classification I 

Erectleaf Witchgrass (Dichanthelium erectifolium) 

Horsetail Spikerush (Eleocharis eauisetoides) 
Sand Spikerush (Eleocharis montevidensis) 
Flaxleaf Seedbox (Ludwigia linifolia) 
Torrey’s Muhley (Muhlenbergia torreyana) 

SR 

SR 
SR 
SR 

E(s) 
Southeastern Panic Grass (Panicum tenerum) 
Spoonflower (Peltandra sagittifoIia) 
Shadow-witch (Ponthieva racemosa) 
West Indies Meadowbeauty (Rhexia cubensis) 

SR 
SR 
SR 
SR 

Pale Beakrush (Rhvnchosnora pallida) 
Longbeak Baldsedge (Rhvnchosnora scirnoides) 
Tracy’s Beakrush (Rhvnchospora M) 
Canby’s Bulrush (Scirnus etuberculatus) 

SR 
SR 
SR 
SR 

Slender Nutrush (Scleria minor) 
Lejeune Goldenrod (Solidago sp.) 
Dwarf Bladderwort (Utricularia olivacea) 
Elliott’s Yellow-eyed Grass (Xvris elliottii) 

SR 
SR 

‘W 
SR 

Carolina Dropseed (Snorobolus sp.) 

Legend: 

E(f) = Federal Endangered 
T(f) = Federal Threatened 
Fcan = Candidate for Federal Listing 
E(s) = State Endangered 
T(s) = State Threatened 
SC = State Special Concern 
SR = State Rare 

Source: LeBlond, 1994 



SAMPLE ID 
SAMPLE DATE 

METALS (m#kg) 
Aluminum 
Antimony 
AMlliC 

Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
zinc 

BASE-BGO2.00 
7/13/00 

1380 
ND 

0.73 
6 

ND 
ND 
52.7 J 
0.85 
0.19 J 
0.73 
365 
3.1 J 

27.9 J 
17 

ND 
0.84 
22.3 J 
ND 
ND 
ND 
ND 
1.2 J 

ND 

TABLE 6-1 
SUMMARY OF POSITIVELY DETECTED INORGANICS IN FINE SAND SURFACE SOILS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE. NORTH CAROLINA 

BASE-BGO3-00 
7/13/00 

2090 
0.27 J 
ND 
6.3 

0.042 J 
ND 
87.6 3 

1.9 
ND 

0.88 
971 

35 
47.4 J 
2.1 J 

0.048 
0.64 
34.4 J 
ND 
ND 
ND 
ND 
2.8 
ND 

BASE-BGO4-00 
7/l 1100 

8530 
ND 

0.42 J 
14 

ND 
ND 
170 
9.4 
0.4 J 
1.3 

5000 
7.4 J 

274 
5.1 

0.038 
1.6 

169 J 
0.36 J 
ND 
ND 
ND 
13.4 
3.8 

Notes: 

CTO-0371 

BASE-BGO5-00 BASE-BGO6-00 
7/13/00 7/13/00 

2320 
ND 
0.3 J 
9.5 

0.094 J 
ND 

17400 
2 

0.12 J 
ND 

1040 
45 

333 
9.5 J 
ND 

0.64 
45.8 J 
ND 
ND 
ND 
ND 
ND 
2.7 

3140 
ND 
ND 
6.7 
ND 
ND 
152 

3 
0.14 J 
0.83 
623 
4.6 J 

65.3 J 
2.1 
ND 

0.91 
73.8 J 
0.25 J 
ND 
ND 
ND 
3.4 
ND 

ND -Not Detected 

m&g = Milligrams per Kilogram 
J - Resultant concentration is estimated 

BASE-BGO9-00 
7/14/00 

190 
0.26 J 
ND 
1.6 

0.02 J 
ND 
ND 

0.51 J 
ND 
2.1 
126 
2.8 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1.2 J 
1.5 J 

BASE-BGIO-00 
7/13/00 

5390 
ND 
0.64 J 

12 
0.07 J 
ND 
592 
6.4 

0.34 J 
1.5 

3830 
5.4 J 
146 
6.4 J 
ND 
1.4 

88.4 J 
ND 
ND 
ND 
ND 
9.8 
3.4 

BASE-BGI I-00 
7/l l/O0 

2540 
ND 

0.83 J 
14.1 
0.11 J 
0.11 J 

105000 
9.7 
0.3 J 
2.9 

2420 
38.5 J 
1610 
25.9 

0.069 
1.6 

263 J 
0.63 J 
ND 
307 
ND 
7.7 

18.4 

Page 1 of 5 
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SAMPLE ID 
SWPLE DATE 

METALS (mgikg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 

Chromium 

Cobalt 

COPPer 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
zinc 

BASE-BG17-00 
7/13/00 

2140 
ND 
ND 
6.1 

0.047 J 
ND 

49.4 J 

1.7 

ND 
1.2 

858 
8J 

48.7 J 
8.7 J 
ND 

0.48 J 
27.6 J 
ND 
ND 
ND 
ND 
2.4 
5.2 

TABLE 6-l 
SUMMARY OF POSITIVELY DETECTED INORGANICS IN FINE SAND SURFACE SOILS 

BASE BACKGROUND STUDY 
MCB. CAMP LEJEUNE, NORTH CAROLINA 

BASE-BG18-00 
7/14/00 

894 
ND 
ND 
2.4 
ND 
ND 

44.2 J 

0.98 

ND 

1.1 
751 

4J 
18.8 J 

2.6 J 
ND 

0.24 J 
15 J 

ND 
ND 
ND 
ND 
1.8 J 

3 

BASEBG20-00 
7/16/00 

2520 J 
0.34 J 
ND 
9.2 

0.061 J 
ND 

48.6 J 

3.5 

0.17 J 

ND 
707 J 
4.3 J 

75.2 J 
1.6 

0.032 J 
0.11 J 

74.2 J 
0.63 
ND 
ND 
ND 
4.7 

0.36 J 

Noies: 

Cro-0371 

BASE-BG2 l-00 BASE-BG22-00 
7/15/00 7/14/00 

53.9 
ND 
ND 
2.3 

0.016 J 
ND 
ND 

ND 

ND 

ND 
44 

0.45 

ND 
3.3 J 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

0.44 J 
ND 

4270 J 
0.25 J 
0.85 J 
9.2 

0.038 J 
ND 
171 

4.4 

0.19 J 
1.2 

1890 J 
8.7 J 

95.9 J 

5.5 
0.04 
0.9 

73 J 
ND 
ND 
ND 
ND 
6.8 
1.9 J 

ND - Not Detected 
m&g = Milligrams per Kilogram 
J - Resultant concentration is estimated 

BASE-BG23-00 
7/l l/O0 

2660 
0.9 J 
ND 
9.1 
ND 
ND 

3840 

3.3 J 

0.2 I 

18.2 
1440 
32.5 J 

106 

18.7 
0.028 J 

1.8 

54.7 J 
ND 
ND 
ND 
ND 
3.6 J 

25.4 

BASE-BG24-00 
7/13/00 

123 
ND 
ND 
3.6 
ND 
ND 
327 

0.42 J 

ND 
4.1 
106 

35 
56.2 

3.1 
ND 
ND 

36.8 J 
0.34 J 
ND 
ND 
ND 

0.49 J 
10.8 

BASEBGZS-00 
7/15/00 

1460 
0.31 J 
0.46 J 

5.7 
0.082 J 

ND 
112 

1.4 

0.089 J 

ND 
884 

7 

88.6 J 
2.3 J 
ND 
0.55 

34.2 J 
0.32 J 
0.11 J 
ND 
ND 
3.8 
5.6 

SS Fine SandAs Hits 
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SAMPLE ID 
SAMPLE DATE 

METALS (mgkg) 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

CQPPer 
Iron 
Lead 
Magnesium 
Manganese 

Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
zinc 

BASEBGZC00 
7/14/00 

919 
0.37 J 
ND 
4.3 

0.026 J 
ND 
126 
1.3 

ND 
1.3 

456 
3.2 
29 J 
4.1 J 
ND 
0.35 J 
ND 
ND 
ND 
ND 
ND 
1.5 B 
2.7 

TABLE 6-1 
SUMMARY OF POSITIVELY DETECTED INORGANICS IN FINE SAND SURFACE SOILS 

BASE BACKGROUND STUDY 
MCB, CAMP LFJEUNE, NORTH CAROLINA 

BASEBGZF00 
7/14/00 

73 J 
0.26 J 
ND 

0.73 J 
ND 
ND 
12.4 J 
ND 
ND 
ND 
51.4 J 

1J 
ND 
ND 

0.021 J 
ND 
5.8 J 
ND 
ND 
ND 
ND 

0.36 J 
ND 

BASE-BGZS-00 
7/15/00 

2870 
ND 

0.35 J 
6.9 

0.05 J 
0.056 J 
2030 

4.3 
0.16 J 

1.7 
2200 

3.4 
107 
8.5 J 
ND 

0.76 
66.3 J 
0.37 J 
ND 
ND 
ND 
5.2 
3.1 

CTO-0371 

BASEBG30-00 BASE-BG31-00 
7/12/00 7/16/00 

29.4 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
0.9 

26.3 
0.53 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.14 J 
ND 

6350 
ND 
ND 
24 

0.08 J 
ND 

67.8 J 
4.1 

0.26 J 
1.2 

2670 
5.7 
115 

5 
0.12 J 

1.4 
79 J 

ND 
ND 
ND 
ND 
6.5 
ND 

ND - Not Detected 
m&g = Milligrams per Kilogram 
J -Resultant concentration is estimated 

BASE-BG32-00 
7/l 5/00 

1470 
ND 
ND 
2.2 

0.033 J 
ND 
ND 
1.3 

ND 
ND 

1030 
2.3 

38.5 J 
9.4 J 
ND 

0.31 J 
28.9 J 
ND 
ND 
ND 
ND 
2.3 J 
1.8 J 

BASE-BG33.00 
7/14/00 

31 
ND 
ND 
ND 

0.018 J 
ND 
ND 
ND 
ND 
ND 
40.2 

1.2 
ND 
5.2 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.35 J 
ND 

BASE-BG3C00 
7/15/00 

1820 
0.28 J 
ND 
3.5 

0.036 J 
ND 

67.5 J 
1.9 

0.12 J 
2.2 
836 
2.6 

53.5 J 
14.2 J 
ND 

0.53 
29.8 3 
ND 
ND 
ND 
ND 
2.4 
5.4 

SS Fine SandAs Hits 
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TABLE 6-l 
SUMMARY OF POSITIVELY DETECTED INORGANICS IN FINE SAND SURFACE SOILS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

SAMPLE ID 
SAMPLE DATE 

METALS (m&g) 
Aluminum 
Antimony 
AIF& 

Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

COPPer 
Iron 
Lead 

Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
ZiiC 

BASE-BG35-00 
7/16/00 

2630 J 

0.46 J 

ND 
6 

0.06 J 
ND 
423 

2.2 

0.15 J 
38.5 

1520 J 

4.3 J 
159 
16.9 

0.04 

0.62 

47 J 

0.46 J 

ND 
ND 
ND 
2.4 

3.4 

BASE-BG3C00 
7/15/00 

670 

0.28 J 
ND 
2.2 

0.033 J 
ND 

77.2 J 
0.9 

ND 
1.1 

434 

3.9 

32.1 J 
2.8 J 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
1.5 J 
1.3 J 

BASEBG37-00 
7/16/00 

2450 J 
0.55 J 
ND 
1.6 

ND 
ND 

30.7 J 
2.6 

ND 
ND 
538 J 
2.4 J 

19.8 J 
ND 

0.029 J 

0.3 J 
23.7 J 
0.31 J 
ND 
ND 
ND 
3.7 

5.3 

Notes: 

CTO-0371 

BASE-BG38-00 BASE-BG39-00 
7/16/00 7/16/00 

54.5 

ND 
ND 

0.93 J 
ND 
ND 
143 

0.24 J 
ND 

0.43 J 
40.1 

0.99 

21.6 J 
0.74 J 

0.051 J 

ND 
10.2 J 

ND 
ND 
ND 
ND 

0.27 J 
ND 

1040 

ND 
ND 
4.4 

ND 
0.037 J 

222 

1.4 

ND 
0.88 

369 

5.8 

24.7 J 
1.7 

0.086 J 
0.19 J 
18.7 J 
ND 
ND 
ND 
ND 
1.5 J 
6.3 

ND -Not Detected 
m&g = Milligrams per Kilogram 
J - Resultant concentration is estimated 

BASE-BG41-00 
7/15/00 

1120 

0.48 J 
0.37 J 

2.5 

0.037 J 
0.064 J 

402 

1.7 

ND 
1.2 

724 

2.1 

42.2 J 
4.5 J 
ND 

0.37 J 
ND 
ND 
ND 
ND 
ND 
1.8 J 
1.5 J 

BASE-BG42-00 
7/16/00 

2420 

ND 
ND 
4.6 

0.041 J 
ND 
268 

2.3 

0.14 J 
5.4 

1090 

3.7 

81.1 J 
5.8 

0.059 J 
0.53 J 
33.6 J 
ND 
ND 
ND 
ND 

25 
73.9 

BASE-BG43-00 
7/16/00 

79.6 

ND 
ND 
1.1 

ND 
ND 

25.3 J 
0.41 J 
ND 

0.29 J 
55.8 

1.5 

9.8 J 
0.94 J 

0.047 J 

ND 
13 J 

ND 
ND 
ND 
ND 

0.54 J 
ND 

SS Fine Smdxk Hik 
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TABLE 6-l 
SUMMARY OF POSITIVELY DETECTED INORGANICS IN FINE SAND SURFACE SOILS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

i 

SAMPLE ID 
SAMPLE DATE 

METALS (m&kg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
ZiiC 

BASEBG44.00 
7/16/00 

3160 
ND 

0.58 J 
13.8 

0.079 J 
ND 
56.2 J 
2.7 

0.13 J 

0.96 
1400 

6.1 
68.9 J 
8.6 

0.096 J 
0.58 
39.7 J 
ND 
ND 
ND 
ND 
3.8 
ND 

BASEBG45.00 
7/l 7/00 

664 
ND 
ND 
2.7 

0.012 J 
ND 

72.1 J 
1.2 
ND 

0.44 J 
346 
1.7 

25.8 J 
2 

0.06 J 
ND 

23.6 J 
ND 
ND 
ND 
ND 
1.6 J 

ND 

BASE-BG46-00 
7/13/00 

478 
0.46 J 
ND 
2.1 
ND 
ND 
58.6 J 
0.7 
ND 

4.9 
298 
5.5 J 

22.2 J 
2J 

ND 
0.15 J 
19.4 J 
ND 
ND 
ND 
ND 
1.2 J 
8.5 

CTO-0371 

BASEBG47-00 BASE-BG48-00 
7/16/00 7/12/00 

708 
ND 
ND 
4.5 

0.016 J 
ND 
176 
1.3 

0.11 J 

0.89 
412 
2.4 

30.1 J 
8 

0.058 J 
0.44 J 
24.7 J 
ND 
ND 
ND 
ND 
2.7 
ND 

40.8 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
34.8 
0.57 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.16 J 
ND 

BASEBG49.00 
7/12/00 

7280 
ND 
0.39 J 
19.5 
0.11 J 
ND 
369 
6.9 

0.37 J 
0.98 

2290 
5.2 J 

222 
3.7 

0.023 J 
1.3 

212 J 
ND 
ND 
ND 
ND 
10.5 
3.2 

BASEBGSO-00 
7/12/00 

41.6 
ND 

0.27 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

94.5 
1.4 J 

ND 
0.64 J 
0.02 J 
ND 
ND 
ND 
ND 
ND 
ND 
0.54 J 
ND 

ND - Not Detected 
m&g = Milligrams per Kilogram 
J - Resultant concentration is estimated 

SS Fine Sand& Hits 
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TABLE 6-2 
SUMMARY OF POSITIVELY DETECTED INORGANICS IN LOAMY SURFACE SOILS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

SAMPLE ID 

SAMPLE DATE 

METALS (mg/kg) 

Aluminum 

Antimony 

Arsenic 
Bariwn 

Beryllium 

Cadmium 
Calcium 

Chromium 

Cobalt 
Coppet 
Iron 
Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 
Thallium 

Vanadium 

Zinc 

BASE-BGO l-00 

711 l/00 

2040 

ND 

ND 

3.9 

ND 
ND 
ND 
2.1 

ND 
0.33 J 
251 
3.2 J 

25.9 J 

0.81 J 

0.041 

0.31 J 
46.4 J 

ND 

ND 

ND 

ND 

3.3 

ND 

BASE-BG07-00 

7/13/00 

2170 

ND 

ND 

7.3 
0.029 J 

ND 
299 

2.3 
ND 

ND 
1300 
12.1 J 

45.4 J 

1.3 J 

ND 

0.42 J 

35.9 J 

‘ND 

ND 

ND 

ND 
4.1 

3.5 

BASE-BGOS-00 

7/l 6/00 

3680 J 
0.32 J 

0.62 J 
16.7 

0.077 J 
ND 

I1500 
4.6 

0.44 J 
2 

2410 J 
8.2 J 

286 

49 

0.052 

1.2 
139 

0.43 J 

ND 

ND 

ND 
7.6 

6 

Notes: 

CTO-0371 

BASE-BG12-00 BASE-BG 13-00 

Ill l/O0 7/l l/O0 

9130 

ND 

0.73 J 
19.6 

0.14 J 
ND 
200 

9.6 
0.45 J 

2.2 
6050 

9.9 J 
241 

7.3 

0.06 

1.7 

168 J 

0.73 J 

ND 

ND 

ND 

16.6 

4.8 

5390 
0.49 J 

0.49 J 
9.2 
ND 

ND 
75.3 J 
6.1 J 

0.31 J 
1.6 

7900 
5.4 J 

130 

3.1 

ND 

0.83 

162 

0.38 J 

0.097 J 

ND 

ND 

12.4 J 

4.3 

ND - Not Detected 

mg/kg - Milligrams per Kilogram 

J - Resultant concentration is estimated 

BASE-BG14-00 

7/12/00 

3770 

ND 
ND 

12 
ND 
ND 
344 

3.3 

0.1 J 
0.57 J 
2910 

5.1 J 
114 J 

5.3 

0.032 J 

0.49 J 
61.7 J 

0.42 J 

ND 

ND 
ND 

4.8 

2.8 

BASE-BGIS-00 

7/16/00 

4730 J 

0.3 J 
ND 
10 

0.1 J 
ND 

44.3 J 

5 

0.51 J 
1.6 

1220 J 
7.9 J 

131 

2.5 

0.061 
0.72 

124 

0.8 

ND 

ND 

ND 
5.6 

1 J 

BASE-BGIG-00 

7/13/00 

4820 

0.34 J 

20 
0.072 J 
0.056 J 

8720 

7.4 

0.29 J 

5.8 
3940 
26.8 J 

330 

13.6 J 

ND 

1.4 

102 

ND 

1.1 

ND 

ND 

9.1 

25.2 



SAMPLE ID BASE-BGl9-00 

SAMPLE DATE 7/14/00 

METALS (rug/kg) 

Aluminum 

Antimony 

Arsenic 

Bariw 
Beryllium 

Cadmiwl 

Calciuni 
Cllromium 
Cobalt 

Copper 

Iron 
Lead 

Maguesimn 

Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 

Sodium 
Thallium 
Vanadium 

Zinc 

5680 

ND 

0.83 .I 
15.2 

0.075 J 

ND 

726 
7.2 

0.21 J 

1.5 

3280 
11.7 

193 

5.4 J 
ND 

0.96 

135 
0.28 J 
ND 

ND 
ND 

11.1 

5.2 

TABI,E 6-2 
SUMMARY OF POSITIVELY DETECTED 1NORCANICS IN LOAMY SURFACE SOILS 

BASE BACKGROUND STIJDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

CTO-0371 

BASE-BG29-00 

7/12/00 

2070 

ND 

ND 

5.9 
ND 
ND 

4210 

2.8 
0.1 J 

1.6 

1660 

3.8 J 

92 J 

28 
ND 
ND 

58.9 J 
ND 

ND 
ND 

ND 
4.8 

5.7 

BASE-BG40-00 

7/16/00 

17600 J 

0.6 J 

1.3 J 
15.7 

0.53 J 

ND 

80.5 J 
12.6 
0.36 J 

1.4 

12200 J 
8.7 J 

226 

6.3 
0.11 

1.5 
133 J 

3.4 
0.21 J 

ND 
ND 

26.2 

2.1 J 

Notes: ND - Not Detected 

mglkg - Milligrams per Kilogram 

J - Resultant concentration is estimated 

SS Loam-Silt xis Hits 
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SAMPLE ID 
SAMPLE DATE 

METALS (mgikg) 
Aluminum 
Antimony 
AEIliC 

Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 

Copper 
IrOll 

Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Vanadium 
zinc 

BASE-BGOC-05 
7/13/00 

3330 
ND 
1.1 

18.2 
ND 

61.3 J 
5.2 
0.1 J 
1.4 

2410 
35 

78.1 J 
1.4 

ND 
ND 
66 J 

0.27 J 
ND 
7.4 

ND 

BASEBGOS-05 
7/16/00 

1570 J 
0.41 J 
ND 
3.4 
ND 

22.8 J 
3.2 
ND 
ND 

1130 J 
2.5 J 

63.3 J 
2 

0.029 J 
ND 
57.9 J 
0.4 J 
ND 
7.7 
ND 

TABLE 6-3 
SUMMARY OF POSITIVELY DETECTED INORGANICS IN SUBSURFACE SANDS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

CTO-120 

BASE-BGO9-05 
7/14/00 

7640 
ND 
ND 
7.9 

0.097 J 
ND 
7.5 

0.35 J 
ND 

1330 
5.1 

214 
3.7 J 
ND 
1.2 

292 
ND 
ND 
6.3 
4.2 

Notes: 

BASE-BGlO-03 BASE-BGlZ-04 BASEBG16.04 
7/13/00 7/l l/O0 7/13/00 

1410 
0.35 J 
ND 

2 
0.028 J 
63.2 J 

1.6 
ND 
ND 
356 
1.9 J 

46.9 J 
1.3 J 

ND 
0.2 J 
32 J 

ND 
ND 
1.7 J 

ND 

1740 
ND 
ND 
3.9 
ND 
ND 
1.8 

0.11 J 
0.24 J 
329 
1.9 J 

44.7 J 

2 
0.022 J 
0.37 J 
53.6 J 
ND 

ND 
1.9 J 

ND 

ND - Not Detected 

mg/kg - Milligrams per Kilogram 
J - Resultant Concentration is Estimated 

1200 
ND 
ND 
3.2 

0.024 J 
73.6 J 

1.6 
ND 
ND 
481 
1.8 J 

38.5 J 
1.6 J 

ND 
0.34 J 

31.8 J 
ND 
ND 
2.3 J 
ND 

BASEBGl8-02 
7114fOO 

260 J 
ND 
ND 
1.2 

ND 
12.7 J 
0.83 
ND 
ND 
121 J 
1.3 J 

16.8 3 
1.9 

ND 
ND 
17.6 J 
ND 
ND 

0.75 J 
ND 

BASE-BG19-04 
7/14/00 

4620 
ND 

0.88 J 
5.3 

0.058 J 
ND 
5.3 

0.14 J 
ND 

1580 

3.3 
130 

25 
ND 

0.55 J 
130 

0.26 J 
ND 
7.6 
1.5 J 

BASE-BG20-01 
7/16/00 

4070 J 
ND 
ND 
10.4 

0.062 J 
87.2 J 
7.8 

0.21 J 
0.95 
840 J 
5.1 J 
144 
4.7 

0.031 J 
0.39 J 
176 

0.44 J 
ND 
13.7 
0.33 J 

SB San&xl8 Hits 
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j METALS (mgntg) 
ii Aluminum 

ij Antimony 
‘! Alxllic 
9 Barium 
i Beryllium 
2 Calcium 
1 Chromium 

i Cobalt 

i Copper 
1 Iron 
i Lead 
j Magnesium 
i Manganese 
/ Mercury 

Nickel 
Potassium 
Selenium 
Silver 
Vanadium 
zinc 

BASEBGZ l-02 
7/15/00 

8640 

ND 
ND 
7.1 

0.081 J 
ND 
9.4 

0.74 
ND 

1770 
6 

193 
s.9 

0.061 
1.9 
190 
ND 
ND 
7.1 
3.4 

BASE-BG22-04 
7/14/00 

5810 J 

0.31 J 
ND 
7.4 

0.07 J 
41.6 J 
7.4 

0.22 J 
ND 
877 J 
4.1 J 
166 
2.8 
ND 

0.37 J 
235 
0.24 J 
ND 
8.6 

0.84 J 

TABLE 6-3 
SUMMARY OF POSITIVELY DETECXED INORGANICS IN SUBSURFACE SANDS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

BASE-BG23-01 
7/l 1100 

9900 

0.31 J 
0.92 J 
13.9 
ND 
499 
9.6 J 

0.84 
3.1 

4600 
45 

197 
4.5 

0.024 J 
3.6 
189 
ND 
ND 
11.7 J 
5.1 

CTO-120 

BASE-BG25-01 BASE-BG26-03 
7/14lOO 7/14/00 

1340 3630 

0.2 J 0.32 
ND ND 

4 6.8 

J 

0.028 J 
83.8 J 

1.5 
ND 

0.25 J 
953 
1.9 

65.5 J 
2.2 

0.025 J 
0.44 J 
33.4 J 
ND 
ND 
2.4 
ND 

0.049 J 
ND 
4.2 
0.2 J 
2.8 

1530 
2.8 
101 J 
2.4 J 
ND 

0.95 
64.2 J 
ND 
ND 
5.4 
2.5 

BASE-BG27- 
7/14/00 

4640 J 
0.4 J 

0.34 J 
15.3 
0.07 J 
71.3 J 

4.5 
0.6 
1.7 

3440 J 
3.5 J 
216 
7.1 

0.022 J 
1.6 
121 

0.32 J 
ND 
8.9 
1.8 J 

BASE-BG30-0 1 
7/12/00 

3800 
ND 

ND 
1.8 

ND 
ND 
6.1 
ND 

0.58 
93.1 
3.6 J 

16.9 J 
0.75 J 

0.039 
0.26 J 
28.5 J 
0.31 J 
ND 

3 
ND 

BASE-BG31-04 
7/16/00 

407 

ND 
ND 
1.4 

ND 
21.3 J 

1 
ND 
0.47 J 
222 
1.6 

22.6 J 
1J 

0.042 J 
ND 
22.6 J 
ND 
ND 
1.1 J 

ND 

BASE-BG33-02 
7/14/00 

1100 J 

0.26 J 
ND 
1.6 

ND 
ND 
1.3 

0.16 J 
ND 
485 J 
1.1 J 
39 J 
2.3 

0.021 J 
0.64 
22.4 J 
0.29 J 
ND 
1.4 J 

ND 

SB Smdxls Hits 
11/16/W 

ND -Not Detected 
m&g - Milligrams per Kilogram 
J - Resultant Concentration is Estimated 
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SAMPLE ID 
SAMPLE DATE 

METALS (m@kg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 

COPPer 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 

BASE-BG34-03 
7/15/00 

2200 
0.28 J 
ND 

4 
0.038 J 

ND 
2.5 

0.24 J 
ND 
624 
1.4 

86.3 J 
3.9 J 
ND 

0.66 
51.1 J 
ND 
ND 
2.3 
1.1 J 

BASE-BMS-01 
7/16/00 

1210 J 
0.23 J 
ND 
3.2 

0.015 J 
112 
1.4 
ND 

0.67 
715 J 
1.7 J 

54.8 J 
2.7 

0.025 J 
ND 

37.2 J 
ND 
ND 
1.4 J 

ND 

TABLE 6-3 
SUMMARY OF POSITIVELY DETECTED INORGANICS IN SUBSURFACE SANDS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

cro-120 

BASE-BG36-0 1 
7/15/00 

9670 
ND 
1.4 

12.7 
0.068 J 
66.7 J 
13.2 

1 
ND 

4310 
5.2 
209 
4.2 J 
ND 

3 

124 
0.46 J 

0.1 J 
11.9 

2.3 

Notes: 

BASE-BG37- BASEBG38-0 f BASEBG39-0 1 
7/16/00 7/16/00 7/16/00 

3720 J 
ND 
ND 
4.2 
ND 
29.2 J 
4.4 

0.23 J 
ND 

1380 J 
2.6 J 
106 J 

2 
0.026 J 
0.94 
66.9 J 
0.47 J 
ND 
4.6 

ND 

372 
ND 
ND 

0.67 J 
ND 

41.6 J 
1.2 

ND 
0.23 J 
81.5 

1.6 
13.5 J 
1.1 J 

0.06 J 
ND 
16 J 

ND 
ND 
0.6 J 
ND 

ND - Not Detected 

mg/kg - Milligrams per Kilogram 
J - Resultant Concet&ation is Estimated 

2470 J 
0.27 J 
ND 

4 
0.013 J 

28 J 
2.7 

0.14 J 
ND 
626 J 
2.2 J 

87.1 J 
1.8 

0.021 J 
0.12 J 
44.8 J 
ND 
ND 
2.6 
ND 

BASEBG42-0 1 
7/16/00 

3500 
ND 

0.37 J 
5.9 

0.054 J 
159 
2.2 
ND 
3.3 

1120 
3.5 
87 J 

4.2 
0.061 J 
0.52 J 

31 J 
ND 
ND 

2J 
7.9 

BASEBG43-03 
7/16/00 

1620 
ND 
ND 
1.8 

ND 
28.3 J 

1.7 
0.11 J 

1.2 
611 
1.5 

30.1 J 
1.3 

0.055 J 
0.71 
22.4 J 
ND 
ND 
1.7 J 

ND 

BASE-BG44.03 
7/16/00 

6450 
ND 
ND 

8 
0.04 J 
42.7 J 
7.1 

0.26 J 
0.75 

1720 
3.2 
167 
2.6 

0.054 J 
0.8 
121 J 
ND 
ND 
7.1 
4.2 

SB SandAs Hits 
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TABLE 6-3 
SUMMARY OF POSITIVELY DETECl-ED INORGANICS IN SUBSURFACE SANDS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

CTO-120 

SAMPLE ID BASE-BG48-0 1 BASE-BG50.01 

SAMPLE DATE 7/12/00 7/12/00 

METALS (mgfkg) 
Aluminum 
Antimony 
AlXtliC 

Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 

I 
1 Nickel 
j Potassium 
i Selenium 
j Silver 
i Vanadium 
~ zinc 

3640 
ND 
ND 
1.8 

ND 
ND 
6.1 
ND 

0.52 J 
251 
3.4 J 

28.7 J 

1.1 
0.044 
0.51 J 
34.3 J 
0.32 J 
ND 

3 
ND 

4680 
ND 
ND 
3.3 

ND 
ND 
6.1 

0.41 J 
ND 

1160 
2.8 J 

58.6 J 
3.7 

0.042 
2 

46.4 J 
ND 
ND 
6.4 
ND 

Notes: ND -Not Detected 
m&g - Milligrams per Kilogram 
J - Resultant Concentration is Estimated 

SB Sd.xIs Hib 
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SAMPLE ID 
SAMPLE DATE 

METALS (mgkg) 

Aluminum 
Antimony 
Arsenic 

Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 

COPPer 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Vanadium 
ZiiC 

‘\ 

i 

BASE-BGOl-02 
7/11/00 

2830 

ND 
ND 
5.2 

ND 
ND 
2.8 

ND 
ND 
322 

3.1 J 
62.3 J 

1.1 
0.041 

0.33 J 
45.7 J 
0.25 J 
ND 

3 

ND 

BASEBGO4-02 
7/l l/00 

4660 

ND 
ND 
10.5 

ND 
104 J 
5.6 

0.22 J 
0.44 J 
1290 

5.2 J 
151 

3 

0.03 J 
0.76 

131 J 
ND 
ND 
5.1 
ND 

BASE-BG14-01 BASE-BG24-01 BASE-BG28-02 BASE-BG29-02 
7/12/00 7/13/00 7/15/00 7/l 2/00 

4500 

ND 
ND 
15.6 

ND 
4950 

4.6 

0.23 J 

1.2 

2720 

8.7 J 
190 
17.2 

0.027 J 
1 

102 J 
0.3 J 
ND 
7.2 

6.9 

TABLE 6-4 
SUMMARY OF POSITIVELY DETECTED INORGANICS IN SUBSURFACE SILTS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

CTO-0371 

\ 
j 

BASE-BG32-03 
7/l 5100 

5260 

ND 
ND 

3.2 

0.023 J 
ND 
5.2 

0.25 J 
ND 

1370 

2.6 J 
55.2 J 

1J 
ND 

2 

33.6 J 
ND 
ND 
9.9 
ND 

16800 8160 
0.47 J ND 

1.9 0.42 J 
23.1 16.6 
0.15 J ND 
557 98.7 J 

22.5 9.7 
0.68 0.43 J 

3 1.9 
15600 4120 

8.1 6.2 J 
525 266 

6.9 J 3.9 

ND ND 
2.8 1.4 

434 264 J 
0.77 0.42 J 
0.24 J ND 
33.9 14 

7.4 6.1 

2540 

ND 
ND 
0.92 J 
0.16 J 
ND 
2.5 

0.14 J 
1.6 

102 

1 
ND 
3.5 J 
ND 
ND 
ND 

0.27 J 
ND 

0.35 J 
ND 

BASE-BG40.01 
7/16/00 

4780 

ND 
ND 
5.7 

0.036 J 
37.3 J 

4.4 

0.41 J 
0.59 J 
1440 

2.6 

123 J 
1.9 

0.085 J 
1.2 

63.5 J 
ND 
ND 
5.7 

ND 

BASE-BG41-01 
7/15/00 

3310 

ND 
0.43 J 

3.1 

0.046 J 
82.6 J 

4.8 

ND 
ND 
776 

3.3 J 
24.4 J 
0.74 J 
ND 

0.42 J 
17.4 J 
ND 
ND 

2J 
ND 

SB Silt..& Hits 
11116/00 

ND -Not Detected 
m&g - Milligrams per Kilogram 
J - Resultant concentration is estimated 
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SAMPLE ID BASE-BG45-01 
SAMPLE DATE 7/17/00 

METALS (mglkg) 
Aluminum 
Antimony 
AWtliC 

Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 

QPPef 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Vanadium 
zinc 

4890 
ND 
3.2 
5.7 

0.042 J 
42 J 

9 
0.13 J 

0.72 

2490 
4.2 
168 
2.6 

0.16 J 
0.5 J 
120 J 
ND 
ND 
6.6 
3.3 

BASE-BG46-02 
7/13/00 

1450 
ND 
ND 
1.4 

0.039 J 
ND 
1.9 

ND 

ND 
1250 

1.8 J 
14.9 J 
0.57 J 

ND 
0.13 J 
11.9 J 
ND 
ND 
3.2 
ND 

TABLE 6-4 
SUMMARY OF POSITIVELY DETECXED INORGANICS IN SUBSURFACE SILTS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

cro-0371 

BASE-BG49-02 
7/12/00 

9510 
ND 
2.6 

12.1 
0.22 J 
256 
15.9 
0.39 J 

2.2 
6550 

5.3 J 
367 
5.7 

0.034 J 
0.97 
546 J 
ND 

0.12 J 
17.1 

5 

Notes: ND -Not Detected 
m@g - Milligrams per Kilogram 
J - Resultant concentration is estimated 

SB Siltxk Hits 
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SAMPLE ID BASE-BGOZ-03 BASE-BGO3-02 BASE-BGO5-02 BASE-BGO7-03 BASEBGl I-03 BASE-BG13-03 BASEBGI 5-03 BASE-BG17-04 BASE-BG47-04 
SAMPLE DATE 7/13/00 7/13/00 7/13/00 7/13/00 7/l l/O0 7/l l/O0 7/16/00 7/13/00 7/16/00 

METALS (mglkg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 

COPPer 
Iron 
had 
Maguesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Vanadium 
zinc 

6000 10700 10900 6860 8800 14900 15600 J 6850 5290 
ND ND ND 0.28 J ND ND 0.5 J ND ND 

1J 8.3 9.3 ND 3.9 0.55 J 8.1 0.43 J 3.3 
12.7 21.4 13.4 11.1 15.7 14.6 22.4 8.2 27.1 
ND 0.19 J 0.16 J 0.13 J 0.24 J 0.26 J 0.26 J ND 0.91 
235 172 1800 42.9 J 148 112 J 30.4 J 181 458 
13.2 20.8 19.3 9.3 22.6 15.9 J 23.3 9.3 11.3 
0.14 J 0.47 J 0.46 J 1.1 0.32 3 0.67 0.71 0.32 J 6.8 

1.8 3.6 3.9 1.8 4.2 3.2 3.5 0.85 6.7 
3020 13300 14000 1450 5050 4100 12000 J 1420 8450 

8.6 J 10.7 J 10.7 J 6.6 J 10 J 7.5 J 12,2 J 4.8 J 5.4 
323 572 568 212 264 343 617 242 1250 
3.5 5.1 J 5.9 J 3.4 J 4.5 5.2 6.7 3 67.6 
ND 0.09 0.045 ND 0.044 J ND 0.036 J ND 0.059 J 

0.86 1.1 1.1 1.4 1.2 1.6 2 0.93 12.3 
303 J 565 518 275 869 J 644 784 269 J 668 J 
ND 0.51 J 0.59 J ND 0.49 J ND 1.3 ND 0.3 J 
ND 0.15 J 0.19 J ND ND ND 0.36 J ND 0.1 J 
9.3 31.9 32 9.7 24.2 13.6 J 39 8.8 11.1 
4.2 6.4 6.5 4.3 4.8 11.8 6.4 ND 39.7 

‘\ 
I 

‘j 
J 

TABLE 6-5 
SUMMARY OF POSITIVELY DETECTED INORGANICS IN SUBSURFACE CLAYS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

cro-0371 

Notes: ND - Not Detected 
mg/kg - Milligrams per Kilogram 
J - Resultant concentration is a&mated 

SB Clayxlr Hit, 
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I 
1 METALS (mglkg) 
] Alumiuum 
j Antimony 
1 Amnic 
I 
; Barium 
j Beryllium 
i Cadmium 
i Calcium 
; Chromium 
; Cobalt 

/ copper 
Iron 

Lead 
Magnesium 
Manganese 

Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Distribution 

Neither 
Neither 
Neither 
Neither 
Neither 
Neither 
Neither 

L.ognormal 
Neither 

Lognormal 
Neither 

Lognormal 
Lognormal 
Lognormal 
Lognormal 

Neither 
Lognormal 

Neither 
Neither 
Neither 
Neither 

Lognormal 
Lognormal 

Frequency 
of Detection Range 

2X Average 
Concentraion 

Standard 
Deviation 

2X Standard 
Deviation 

Log Arithmatic Mean 
Half Non-Detects 

Log Standard 
Deviation 

2X Log Standard 
Deviation 

39t39 29.4 - 8530 1951.28 3902.55 2059.15 4118.29 6.7 1.7 3.4 
14139 ND - 0.9J 0.21 0.43 0.17 0.34 -1.76 0.63 1.26 
12139 ND - 0.855 0.26 0.51 0.21 0.42 -1.59 0.62 1.24 
35139 ND-24 5.80 11.60 5.48 10.96 1.21 1.26 2.52 
24139 ND-O.llJ 0.04 0.07 0.03 0.06 -3.73 I 2 
4139 ND-O.llJ 0.02 0.03 0.02 0.04 -4.37 0.56 1.12 

32139 ND - 105000 3404.70 6809.40 16933.15 33866.31 4.77 1.98 3.96 
33139 ND - 9.7 2.25 4.50 2.38 4.77 0.2 1.26 2.52 
18139 ND - 0.45 0.12 0.23 0.10 0.20 -2.48 0.78 1.56 
29139 ND - 38.5 2.61 5.22 6.61 13.22 -0.1 1.31 2.62 
39i39 26.3 - 5000 974.64 1949.29 1093.71 2187.42 6.14 1.45 2.9 
39139 0.45 - 38.55 5.24 10.47 7.47 14.93 1.18 0.93 1.86 
32139 ND - 1610 105.78 211.57 258.15 516.30 3.64 1.41 2.82 
34139 ND-25.9 5.66 11.33 5.87 11.74 1.15 1.24 2.48 
19139 ND-0.12J 0.04 0.07 0.02 0.05 -3.48 0.59 1.18 
27139 ND - 1.8 0.52 1.05 0.51 1.01 -1.28 1.28 2.56 
30139 ND - 2635 44.58 89.15 56.19 112.38 3.17 1.21 2.42 
9139 ND - 0.63 0.18 0.37 0.14 0.28 -1.87 0.54 1.08 
l/39 ND-O.lIJ 0.04 0.09 0.01 0.02 -3.13 0.17 0.34 
l/39 ND - 307 41.43 82.86 45.38 90.77 3.52 0.55 1.1 
0139 ND 0.18 0.35 0.01 0.03 -1.74 0.07 0.14 

37139 0.145- 13.4 3.00 5.99 3.09 6.18 0.56 1.15 2.3 
24/39 ND - 73.9 5.37 10.75 12.32 24.64 0.66 1.38 2.76 

TABLE 6-6 
STATISTICS SUMMARY FOR INORGANICS IN FINE SAND SURFACE SOILS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Cl-o-0371 

SS Fine Sandxk Stats Summary 
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TABLE 6-7 
STATISTICS SUMMARY FOR INORGANICS IN LOAMY SURFACE SOILS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

METALS (mg/kg) 
Aluminum 
Antimony 
AD&C 

Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

COPPer 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 

Distribution 

Lognormal 
Normal 
Normal 
Normal 

Lognormal 

Lognormal 
Normal 
Normal 

Lognormal 
Normal 

Lognormal 
Normal 

Lognormal 
Normal 
Normal 
Normal 

hpormal 
Neither 
Normal 
Neither 

Lognormal 
J.-ognormal 

Frequency 
of Detection Range 

Average 
Concentraion 

2X Average 
Concentraion 

2X Standard Log A&lunatic Mean Log Standard 2X Log Standard 
Deviation Half Non-Detects Deviation Deviation 

11111 2040 - 17600J 5552.73 11105.45 4492.07 8984.14 8.41 0.65 1.31 
S/l 1 ND - 0.65 0.25 0.51 0.17 0.35 -1.59 0.69 1.38 
6/11 ND- 1.35 0.52 1.03 0.41 0.83 -1.02 0.93 1.86 
1 l/l 1 3.9 - 20 12.32 24.64 5.51 11.02 2.40 0.53 1.05 
7/l 1 ND - 0.535 0.11 0.21 0.14 0.29 -2.71 0.90 1.81 
l/11 ND - 0.0565 0.02 0.03 0.01 0.03 -4.29 0.50 1.00 
10/l 1 ND- 11500 2383.03 4766.05 4053.82 8107.64 5.94 2.20 4.41 
II/11 2.3 - 12.6 5.78 11.56 3.23 6.46 1.62 0.56 1.11 
9111 ND-0.5lJ 0.26 0.52 0.17 0.34 -1.66 0.93 1.86 
10/l 1 ND - 5.8 1.73 3.46 1.49 2.97 0.26 0.82 1.64 
11111 251- 122OOJ 3920.09 7840.18 3540.76 7081.51 7.86 1.06 2.13 
1 l/l 1 3.25 - 26.85 9.35 18.69 6.51 13.02 2.06 0.60 1.20 
1 l/l 1 25.95 - 330 164.94 329.87 98.04 196.07 4.88 0.79 1.57 
II/11 0.815-49 11.15 22.29 14.74 29.47 1.74 1.23 2.45 
6/11 ND-O.11 0.05 0.11 0.04 0.07 -3.19 0.80 1.61 
10/l 1 ND - 1.7 0.90 1.80 0.49 0.98 -0.26 0.60 1.21 
11111 35.9J - 1685 105.99 211.98 47.57 95.13 4.55 0.54 1.08 
7111 ND - 3.4 0.63 1.25 0.95 1.90 -1.08 1.07 2.14 
3/11 ND - 1.1 0.16 0.32 0.32 0.63 -2.59 1.02 2.04 
O/11 ND 37.02 74.04 20.50 41.00 3.48 0.53 1.06 
o/11 ND 0.20 0.39 0.04 0.08 -1.65 0.18 0.36 
1 l/l 1 3.3 - 26.2 9.60 19.20 6.86 13.72 2.06 0.64 1.29 
lO/ll ND - 25.2 5.55 11.10 6.77 13.55 1.24 1.04 2.08 

CTO-0371 
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METALS (m&g) 
Aluminum 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

CoPPa 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 

Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
zinc 

Distribution 

Lognormal 
Neither 
Neither 

Lognormal 
Neither 
Neither 

Lognormal 
Loguormal 

Neither 
Lagnormal 
Lognormal 

Normal 
Lognormal 
Lognormal 

Loguormal 
Lognormal 

Lognormal 
Neither 
Neither 

Normal 
Neither 

Lognonnal 
Lognormal 

Frequency 
of Detection Range Concentfaion 

2X Average 
Conceutraion 

Standard 
Deviation 

2X Standard 
Deviation 

Log Arithmatic Mean 
HalfNon-Detects 

Log Standard 
Deviation 

2X Log Standard 
Deviation 

29129 2605 - 9900 3608.24 7216.48 2732.39 5464.77 7.84 0.95 1.9 
11129 ND - 0.413 0.19 0.38 0.10 0.20 -1.8 0.51 1.02 
6129 ND- 1.4 0.29 0.58 0.33 0.67 -1.59 0.71 1.42 
29129 0.675 - 18.2 5.67 11.34 4.56 9.11 1.43 0.83 1.66 
16129 ND - 0.0975 0.03 0.07 0.03 0.05 -3.75 0.97 1.94 
O/29 ND 0.01 0.02 0.00 0.00 -4.49 0.05 0.1 
19129 ND - 499 58.19 116.39 92.04 184.08 3.49 1.02 2.04 
29129 0.83 - 13.2 4.43 8.86 3.17 6.34 1.21 0.79 1.58 
18/29 ND- 1.4 0.23 0.45 0.26 0.52 -2.02 1.04 2.08 
15129 ND-3.3 0.76 1.52 0.89 1.77 -0.75 0.94 1.88 
29129 81.5 - 4600 1211.92 2423.83 1167.35 2334.69 6.65 1.05 2.1 
29129 l.lJ-6 2.88 5.77 1.32 2.64 0.96 0.46 0.92 
29129 13.55-216 93.84 187.68 66.80 133.61 4.25 0.83 1.66 
29129 0.75J-7.1 2.69 5.39 1.55 3.10 0.84 0.56 1.12 
19129 ND-O.0615 0.03 0.06 0.02 0.03 -3.59 0.53 1.06 
23129 ND - 3.6 0.78 1.56 0.88 1.75 -0.87 1.25 2.5 
29129 165.292 81.31 162.63 72.85 145.71 4.05 0.83 1.66 
11129 ND - 0.475 0.21 0.41 0.12 0.24 -1.72 0.52 1.04 
If29 ND-O.IJ 0.05 0.09 0.01 0.02 -3.08 0.16 0.32 
o/29 ND 35.41 70.82 11.97 23.93 3.5 0.38 0.76 
0129 ND 0.18 0.37 0.01 0.02 -1.7 0.06 0.12 
29129 0.65- 13.7 4.92 9.83 3.70 7.40 1.27 0.87 1.74 
12129 ND - 7.9 1.54 3.08 1.82 3.64 -0.19 1.2 2.4 

TABLE 6-8 
STATISTICS SUMMARY FOR INORGANIC’S IN SUBSURFACE SANDS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

cro-0371 

SB SandAs Stats Summary 
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METALS (m&kg) 
Ahuninum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Copper 
IrOn 

Lead 
Magnesium 

Manganese 
Mercury 

Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Distribution 

Frequency 

of Detection 

Lognormal 12112 
Neither 1112 
Neither 5/12 

Normal 12112 

Lognormal 8112 

Normal o/12 

Lognormal S/l2 

Lognormal 12112 

Normal 9112 

Normal S/12 

Loguomtal 1202 

Normal 1202 

Normal 11112 
Lognormal 1202 
Lognormal 6112 

Normal 11/12 
Lognormal 11112 

Neither 5112 
Neither 2112 
Normal 0112 
Normal o/12 

Lognormal 12/12 
Lognormal 5/12 

Range Concentraion 

2XAverage 

Concentraion 
Standard 
Deviation 

2X Standard 

Deviation 

Log Arithmatic Mean 

Half Non-Detects 

1450 - 16800 5724.17 11448.33 4155.89 8311.78 8.46 

ND - 0.475 0.16 0.32 0.10 0.21 -1.95 

ND - 3.2 0.80 1.60 1.10 2.21 -1.01 
0.925 - 23.1 8.59 17.19 6.99 13.98 1.77 
ND - 0.225 0.07 0.15 0.06 0.13 -2.88 

ND 0.01 0.02 0.00 0.00 -4.43 

ND - 4950 513.85 1027.71 1405.86 2811.71. 4.17 

1.9 - 22.5 7.41 14.82 6.14 12.29 1.74 

ND - 0.68 0.25 0.50 0.19 0.39 -1.72 

ND-3 1.03 2.05 0.95 1.91 -0.5 

102 - 15600 3169.17 6338.33 4308.61 8617.22 7.36 

1 - 8.75 4.34 8.68 2.42 4.85 1.3 

ND - 525 162.75 325.49 157.62 315.23 4.48 

0.57J - 17.2 4.01 8.02 4.60 9.20 0.92 

ND - 0.16J 0.04 0.09 0.04 0.08 -3.35 

ND - 2.8 0.96 1.93 0.81 1.61 -0.47 

ND - 546J 148.14 296.28 176.47 352.94 4.27 

ND - 0.77 0.25 0.49 0.19 0.38 -1.6 

ND - 0.245 0.07 0.14 0.06 0.12 -2.84 

ND 28.98 57.95 10.21 20.42 3.31 

ND 0.20 0.39 0.01 0.02 -1.63 

0.355 - 33.9 9.00 18.01 9.24 18.49 1.7 

ND - 7.4 2.86 5.72 2.75 5.50 0.46 

TABLE 6-9 
STATISTICS SUMMARY FOR INORGANICS IN SUBSURFACE SILTS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

CTO-0371 

Log Standard 

0.65 

0.43 

1.23 

0.73 

0.05 

1.98 

0.74 

0.93 

1.18 

1.33 

0.63 

1.35 

0.65 

1.13 

1.36 

0.59 

0.52 

0.35 

0.05 

1.18 

1.25 

2X Log Standard 

Deviation 

1.3 
0.86 

2.46 

2 

1.46 

0.1 
3.96 

1.48 

1.86 

2.36 

2.66 

1.26 

2.7 

2 

1.3 

2.26 

2.72 

1.18 

1.04 

0.7 

0.1 
2.36 

2.5 

SB Siltxls Stats Summary 
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METALS (mgilg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 

Selenium 

Silver 
Sodium 
Thallium 
Vanadium 

ZiiC 

Distribution 

Normal 
Neither 

Nonnal 
Lognormal 

Normal 
Lognormal 

Normal 
Lognormal 

Normal 
Normal 
Normal 

Lognormal 
Neither 

Neither 
Normal 

Lognormal 

Neither 
Normal 
Neither 

Lognormal 

Frequency 
of Detection 

Average 
Range 

2X Average 
Concentraion 

Standard 
Deviation 

2X Standard 
Deviation 

Log Arithmatic Mean 
Half Non-Detects 

Log Standard 
Deviation 

2X Log Standard 

919 5290 - 156005 9544.44 19088.89 3778.37 7556.73 9.1 0.39 0.78 
219 ND - 0.5J 0.18 0.36 0.13 0.26 -1.85 0.53 1.06 
S/9 ND - 9.3 3.89 7.78 3.75 7.49 0.63 1.51 3.02 
919 8.2 - 27.1 16.29 32.58 6.09 12.19 2.73 0.38 0.76 
719 ND - 0.91 0.25 0.50 0.26 0.52 -1.76 0.91 1.82 
o/9 ND 0.01 0.02 0.00 0.00 -4.41 0.05 0.1 
919 30.45 - 1800 353.26 706.5 1 556.94 1113.88 5.15 1.21 2.42 
919 9.3 - 23.3 16.11 32.22 5.59 11.19 2.72 0.37 0.74 
919 0.145-6.8 1.22 2.44 2.11 4.22 -0.5 1.08 2.16 
Y/Y 0.85 - 6.7 3.28 6.57 1.71 3.42 1.05 0.61 1.22 
919 1420 - 14000 6976.67 13953.33 5071.73 10143.46 8.54 0.9 1.8 
9/Y 4.85 - 12.25 8.50 17.00 2.59 5.17 2.09 0.33 0.66 
Y/Y 212 - 1250 487.89 975.78 325.17 650.33 6.03 0.57 1.14 
919 3 - 67.6 11.66 23.31 21.01 42.03 1.81 0.94 1.88 
519 ND - 0.09 0.04 0.07 0.03 0.05 -3.52 0.73 1.46 
919 0.86 - 12.3 2.50 5.00 3.69 7.39 0.46 0.81 1.62 
919 2695 - 8695 543.89 1087.78 222.43 444.85 6.21 0.46 0.92 
519 ND - 1.3 0.41 0.82 0.38 0.77 -1.24 0.88 1.76 
419 ND - 0.36J 0.12 0.23 0.11 0.21 -2.46 0.78 1.56 
o/9 ND 37.08 74.16 15.22 30.43 3.55 0.38 0.76 
O/Y ND 0.20 0.40 0.01 0.02 -1.6 0.06 0.12 
9/Y 8.8 - 39 19.96 39.91 11.89 23.77 2.83 0.61 1.22 
S/9 ND - 39.7 9.52 19.03 11.65 23.30 1.85 0.88 1.76 

TABLE 6-10 
STATISTICS SUMMARY FOR INORGANICS IN SUB-SURFACE CLAYS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Cro-0371 





APPENDIX A 

SOIL ASSOCIATIONS 

Baymeade-Foreston-Stallings Association 

The Baymeade-Foreston-Stallings soils occur on nearly flat lying or slightly sloped1 areas 

encompassing 28 percent of Onslow County. This association occurs primarily in the west and 

central portion of Onslow County. This soil association is comprised of 35 percent Baymeade (BaB, 

BmB) soils, 15 percent Foreston (Fo) soils, and 10 percent Stalling (St) soils. Forty percent of soils 

in this association are of lesser extent. 

The surface soils at MCB, Camp Lejeune, located in the east central portion of Onslow County, are 

predominately the Baymeade-Foreston-Stallings association. This association is found on the uplands 

south of MCAS and Southwest Creek, and east of U.S. Route 17 near Verona between the west bank 

of the New River. The association then parallels the west bank of the New River down towards 

Sneads Ferry. The point of land south of Jacksonville where Tarrawa Terrace I and II are located is 

covered by the association. Mainside, the Naval Hospital, Paradise Point, the officer’s quarters, 

HPIA, and the training areas south of U.S. Route 17 east of Jacksonville (west of State Route 172 

between Hubert), Onslow Beach, and north of French Creek are lands covered Iby the Baymeade- 

Foreston-Stallings Association. 

Baymeade soils are well drained fine sands underlain by fine sandy loam subsoil that are gently 

sloping or nearly level. Baymeade soils are moderately to highly acidic. Foreston soils are found on 

slightly convex divides, are well drained, strongly acidic, loamy fine sands with a fine sandy loam 

subsoil. Stallings soils are poorly drained, nearly level, strongly to extremely acidic, loamy fine sands 

over fine sandy loam in interstream areas. The minor soils that occur in this association are Murville 

(Mu), Marvyn (Mac), Torhunta (To), Woodington (Wo), Leon (Ln), Autryville (AuB) and Norfolk 

(NoA, NOB). The Baymeade, Foreston, Torhunta, Woodington and Stallings soils (St) were formed 

from similar sediments that had a high content of sand and low to moderate clay content. 

Leon-Murville-Kureb Association 

Leon-Murville-Kureb soils are present in the southern portion of Onslow County and in the southeast 

portion of MCB, Camp Lejeune. These soils occur in nearly flat interstream areas. This association, 



# --, consisting of 53 percent Leon (Ln) soils, 26 percent Murville (Mu) soils and 15 percent Kureb (KuB) 

soils, occupies 11 percent of Onslow County (SCS, 1992). 

The Leon-Murville-Kureb association is located in areas of higher elevation north of S.R. 172 above 

the Courthouse Bay and Onslow Beach areas. This area is bounded on the north by French Creek and 

on the east by S.R. 172 as it turns north toward Hubert. There is also a thin finger of the Leon- 

Murville-Kureb association that is located east of U.S. Route 17 south of Verona and north of Stones 

Bay and Mill Creek. 

Leon soils are nearly level soils found between wide interstream areas. Leon surface and subsoils are 

poorly drained, strongly to excessively acidic, and fine sandy loams. Murvilie soils surface and 

subsoil are strongly acidic, poorly drained and fine sandy loams which are found in interstream areas 

and depressions. The Kureb soils are found near drainages and undulating areas. Kureb soils are fine 

sands that are neutral to acidic and very well drained. Minor soils found in this association include 

St, Wo, Pactolus (Pa), Alpin (AnB), and Baymeade (BaB, BmB) soils. Leon, Murville andi Kureb 

soils were formed from similar parent material that was predominately sand. 

Muckalee-Dorovan Association 

Muckalee-Dorovan soils occur over 10 percent of Onslow county in and along drainage channels. 

The Muckalee-Dorovan soils consist of 54 percent Muckalee (Mk) soils, 6 percent of Dorovan (Da) 

soils, and 40 percent soils of lesser extent (SCS, 1992). 

Soils of the Muckalee-Dorovan Association can be found along most creeks at MCB, Camp L’ejeune. 

This includes the shore of Northeast Creek north of the Naval Hospital, Wallace Creek, Stones Creek, 

French Creek, Harris Creek, Southeast Creek, Hicks Run, Cogduls Creek, Town Creek, Lewis Creek, 

Mill Creek, and Everett Creek. The north shore of Paradise Point is included in this association. 

c---i 

Muckalee soils are poorly drained, loam underlain by sandy loam and loam. The surface soils are 

strongly acidic and the subsoil can range from moderately acid to alkaline. Muckalee soils were 

formed from non-acidic parent material that was rich in calcium carbonate. Dorovan soils are muck 

that are very poorly drained and is strongly acidic. Dorovan soils have a high content of organic 

materials. Dorovan soils have formed by the accumulation of organic debris. The minor soils in this 

association are the Pactolus (Pa), Murville (Mu) and the Lafitte (La) muck. 



Wando-Pactolus Association 

/“’ _-* / 

Wando-Pactolus soils are found along the mainland adjacent to the coast. The association covers 3 

percent of Onslow County. Wando-Pactolus soils are 53 percent Wando (Wo) soils, 39 percent 

Pactolus (Pa) soils and 7 percent other soils. 

This association is located on the shores near Courthouse Bay, and along the intracoastal waterway 

and mainland bordering the waterway. 

Wando soils are very well drained, gently sloping to nearly level, fine sands.. These soils are slightly 

to moderately acidic. Pactolus soils are located on uplands and stream terraces and are poorly drained 

to moderately well drained soils. These soils are moderately to strongly acidic tine sands. Leon (Ln), 

Murville (Mu), Kureb (KuB) and Alpin (AnB) soils are minor constituents of this association. 

Pactolus sands were formed from the same material that the Leon, Murville and Kureb soils were 

formed. 

Norfolk-Goldsboro-Onslow Association 

Norfolk-Goldsboro-Onslow association soils are located primarily in the northwestern portion of 

Onslow County. This association is 24 percent Norfolk (NoA, NOB), 19 percent Goldsboro (GoA) 

and 15 percent Onslow (On) soils. The remainder is soils of minor extent. 

At MCB, Camp Lejeune, this association is found along the southeast shore of the New River 

between Duck Creek and the peninsula west of Courthouse Bay and between Southeast Creek, 

Edwards Creek and U.S. Route 17 near MCAS. 

,,r’” z 

Norfolk soils are located adjacent to drainage ways and on slightly convex slopes. They are well 

drained, strongly acidic, loamy fine sands at the surface underlain by sandy clay loam. The 

moderately well drained Goldsboro soils are fine sandy loams with sandy clay loam subsoils that are 

strongly acidic. They are located on convex divides. Onslow soils are poorly drained loamy fine 

sands over a sublayer of humus coated sand that is weakly cemented. This is underlain by sandy clay 

loam. Onslow soils are strongly acidic. The Norfolk, Onslow and Goldsboro soils formed fro’m clay 



,ii ^“-% rich sediment that was low in silt and sand. Autryville, Lenoir (Le) loam, Lynchburg (Ly) fine sandy 

loam, Grifion (Gt) fine sandy loam, Marvyn (Mac), Muckalee (Mk), Rains (Ra), and Craven (Cr) 

soils are also included in this association. 

Bohicket-Newhan Association 

The Bohicket-Newhan association covers 3 percent of Onslow County on the barrier islands and tidal 

marshes between the mainland and islands. Bohicket-Newhan soils consist of 55 percent Biohicket 

(Bo) soils and 20 percent Newhan (NeE) soils. The remainder of the association are the minor soils 

types Carteret (Ca), Yaupon (YaA) sandy loam, Corolla (Co) sand and Duckston (DC) muck. 

Located in tidal marshes, the nearly level Bohicket soils are very poorly drained, silty clay loams 

underlain by silty clay and loamy sand. Bohicket soils are slightly acidic to alkaline. Bohick:et soils 

are mineral rich soils that were formed from sediment that had a high content of clay and silt but 

were continuously flooded by tides. Newhan soils form dunes and are nearly level to steep. These 

very well drained, mildly alkaline sands are located on the barrier islands. Newhan soils formed from 

the same parent material as the Leon, Murville and Kureb soils. 

Croatan Association 

In the northeastern and south-central portions of Onslow County, Croatan Association soils occur in 

circular depressions and interstream areas. Croatan (CrB) soils cover 8 percent of OnsIow County 

and consist of 75 percent Croatan soils and 25 percent of minor soils of lesser extent. These: minor 

soils include Murville (Mu), Pantego (Pn) mucky loam, Torhunta (To), and Leon (Ln) types. 

This association is not found at MCB, Camp Lejeune, however individual soil types from this 

association are scattered throughout the base and occur in other soil associations. 

Croatan soils are very poorly drained mucks underlain by mucky sandy loam, sandy clay loam and 

sandy loam. The Croatan soils are extremely acidic and nearly level. This soil type formed from 

thick accumulations of organic material. 

Rains-Woodington-Torhunta Association 

.,--.. 

Fourteen percent of the soils in Onslow County are classified in the Rains-Woodington-Torhunta 

Associations. This association is present in large interstream areas in the north and some small areas 



in the western side of Onslow County. The association is 37 percent Rains (Ra), 30 percent 

Woodington (Wo), 28 percent Torhunta (To) and 5 percent Pantego, Croatan, Murville, Stallings and 

Lynchburg. This association is not found at MCB, Camp Lejeune, however individual soil types 

from this association are scattered throughout the base and occur in other soil associations. 
Rains soils are strongly acidic, poorly drained, fine sandy loams at the surface underlain by a sandy 

clay loam subsoil. Rains soils are found in smooth, broad interstream areas. Woodington soils, also 

found in smooth, broad interstream areas, are strongly to extremely acidic, loamy fine sands underlain 

by fine sandy loams. Woodington soils are poorly drained. The very poorly drained, fine sandy 

loam, Torhunta soils occur in wide interstream areas. Torhunta soils are also strongly to extremely 

acidic. The major soils in this association formed from parent material that was rich in sand with low 

to moderate amounts of clay. 

,/---. 





TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-371 BORING NO. : 
COORDINATES: EAST: 2462237.504 NORTH: 
ELEVATION SURFACE: 

BASE-BGO I. 
359952.604 

Depth ta 
Water 
t-Jw 

5.5 

.emarks: 

S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R=AirRotary C=Core 

bgs = below ground surface 
MSL= mean sea level 

BASEEGOl-00 collected at 0.0-1.0 ft, bgs 

SAND, fine, dk gray and black, some silt, dry. 

BASEBGOI-02 collected at 355.5 ft, bgs 

Note: silt content &creasing, wet at 5.5’. 

DRILLING COMPANY Parratt-Wolff 
DRILLER: Brian Waters and Jim Wheelin 

BAKER REP.: James S. Gulp 
BORING NO. : BASE-BGO 1 SHEET 1 OF 1 - 



,,’ --* TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO. : 62470-371 BORING NO.: 
COORDINATES: EAST: 2479769.658 NORTH: 
ELEVATION SURFACE: NA 

BASE-BGO2 
364124.576 

Lmarks: 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R=AirRotary C=Core 
D = Denison P = Piston 

med = medium 
v=very 
It = light 
dk=dark 

ft or ’ = feet 
bgs = below ground surface 
MSL = mean sea level 

Depth (Ft.) 

1 

2 2.0 

3 

4 4.0 

5 

6 6.0 

7 

8 8.0 

9 

10 

Sample 
Type & 

No. 

S-l 

s-2 

s-3 

s-4 

No San 
Sample 
Rec. 

(Ft.,%) 

1.2 
60% 

1.5 
75% 

1.1 
55% 

1.2 
60% 

de 1 NA= not applicable/not available 

Visual Description 

SAND, fine, It brown, trace to no silt, dry. 

Vote: damp at 1.6’. 

BASE-BGM-00 collected at 0.0-1.0 ft, bgs 
- 

2-d .._ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........................... -L 
SAND, fine, brown and grey mottled, little silt., trace clay, damp. 

Yote: iron staining. 
3.8 

- 
SAND, fine, It grey, trace silt, trace clay, damp. Note: iron staining. 

SAND, fme, brown and grey, trace silt, trace clay, damp. - 

BASEBGO2-03 collected at 7.5-7.9 ft, bgs 7.5 
CLAY, grey, trace silt, with med sand pockets. Wet at 7.9’. 8.0 
End of Boring at 8.0 

-- 
Elevation 
(Ft. MSL: 

/ _<--, DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp 
DRILLER: Brian Waters and Jim Wheelin BORING NO. : BASE-BGU2 SHEET 1OF 1 - 



TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-37 1 BORING NO. : 
COORDINATES: EAST: 2481966.334 NORTH: 
ELEVATION SURFACE: 

BASE-BGO3 
363359.009 

Rig: Trip 

Size (ID) 
Length 
We 
Elammer Wt, 

,d Geoprobe 
Split Casing Augers 

spoon 
1.5” 

Core 
Barrel 

Depth to 
Date Progress Weather (I?) Water 

VW tJw 
7/13/00 6 sunnv 80 NA 

2.0’ 1 I I I I I I 
Stainless I 

NA 1 I I I I I 
Remarks: 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R=AirRotary C= Core 
D = Den&on P = Piston 

med = medium 
v=very 
It = light 
dk=dark 

ft or ’ = feet 
bgs = below ground surface 
MSL = mean sea level 

Depth (Ft.) 

1 

2 2.0 

3 

4 4.0 

5 

6 6.0 

7 

8 

9 

10 

Sample 
Type & 

No. 

S-l 

s-2 

s-3 

qo Samole 1 NA= not anulicablelnot available 
Sample 
Rec. Visual Description I 

Elevation 
(Ft. MSL; 

(Ft. ,%) 
SAND, fine, It brown, trace silt, trace roots, dry. 

BASEBGO3-00 collected at 0.0-1-O ft, bgs 

1 
CLAY, brown and grey motIkd, some silt, trace sand, damp. 

Note: iron staining and root/organic material present. 

1 BASEBGO3-02 collected at 4.0-6.0 ft, bgs 

50% 

of Boring at 6.0 

DRILLING COMPANY Parratt-Wolff 
DRILLER: Brian Waters and Jim Wheelin 

BAKER REP.: James S. Culp 
BORING NO. : BASE-BGO3 SHEET 1 OF 1 - - 
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PROJECT: MCB Camp Lejetme Base Background Study 
PROJ. NO. : 62470-37 1 BORING NO. : 
COORDINATES: EAST: 2469063.026 NORTH: 
ELEVATION SURFACE: 

BASE-BG04 
359364.058 

Depth ta 
Water 
C-N 

r 

Remarks: 

S = Split Spoon A = Auger med = medium fi or ’ = feet 
T = Shelby Tube W = Wash 
R=AirRotary C= Core 
D = Denison P = Piston 

bgs = below ground surface 
MSL= mean sea level 

Zlevation 
Ft. MSL 

SAND, he, dk brown, little silt, dry. 

BASEBGO4-00 collected at 0.0-1.0 ft, bgs 

SAND, fine, grey and It brown, trace-little sik, moist. 

BASE-BGO4-02 collected at 3.5-5.5 ft, bgs 

SAND, fme, It gey, trace silf wet. 

_r _ .i DRJLLING COMPANY Parratt-Wolff BAKERREP.: James S. Cullp 
DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG04 SHEET 1OF 1 - 



TEST BORING RECORD 

,,/- --., 

PROJECT: MCB Camp Lejenne Base Background Study 
PROJ. NO.: 62470-371 BORING NO. : 
COORDlNATES: EAST: 2476054.307 NORTH: 
ELEVATION SURFACE: NA 

BASE-BGO5 
357208.711 

Remarks: 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R=AirRotary C= Core 
D = Den&on P = Piston 

med = medium 
v=very 
It = light 
dk=dark 

DEFINITIONS 
ft 01’ = feet 
bgs = below ground surface 
MSL= mean sea level 

Depth (Ft.) 

1 

2 2.0 

3 

4 4.0 

5 

6 6.0 

7 

8 

9 

10 
-I 

Sample 
Type & 

No. 

S-l 

s-2 

s-3 

No San 
Sample 
Rec. 

(Ft.,%) 

1 
50% 

1.8 
90% 

de NA= not applicable/not available 

Visual Description 
IElevatior 
(Ft. MSL 

SAND, fine, It brown, trace silt, trace roots, dry. 

BASEBG05-00 collected at 0.0-1.0 ft, bgs 

--------------------------------------.---- 
SAND, fine, brown, trace silt, dry. 3 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............................... : 
XLTY CLAY, brown, trace fine sand, damp. 

------------------------------------------- 
JLAY, brown and grey, little silt, trace fine sand, damp. 

BASE-BG0902 collected at 4.0-6.0 ft, bgs 

hd of Boring at 6.0’ 

,,.I --L 

DRILLING COMPANY Parratt-Wolff 
DRILLER: Brian Waters and Jim Wheelin 

BAKERREP.: James S. Gulp 
BORING NO.: BASE-BGOS SHEET 1 OF 1 - 
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PROJECT: MCB Camp Lejeune Base Background 
PROJ. NO.: 62470-371 
COORDINATES: EAST: 2487311.381 
ELEVATION SURFACE: NA 

BORING NO. : BASE-BG06 
NORTH: 361943.952 

depth to 
Water 
0-4 

9.7 

ternarks: 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R=AirRotary C=Core’ 
D = Denison P = Piston 

med = medium 
v=very 
It = light 
dk=dark 

ftor’=feet 
bgs = below ground suxface 
MSL= mean sea level 

Depth (Ft.) 

4 4.0 

5 

6 6.0 

7 

8 8.0 

9 

10 10.0 

N=NoSa.r 
Samplt 

L 
Sample 
Type & 

No. 

S-l 

Rec. 
m.,w 

1 
50% 

1.8 
90% 

1.6 
80% 

1.7 
85% 

le INA= not applicable/not available 

Visual Description 

lXLTY SAND, fine, It brown, gravel intermixed in top 0.5: dry. 

BASEBGO6-00 collected at 0.0-1.0 ft, bgs 

Ellevation 
(Ft. MS? 

1.8 -------------------------------------------- 
IILT, fme, brown, trace fme sand, dry. 

#AND, fine, It brown and grey, little silt, dry. 

AND, he, It brown and grey, dry. Note: no silt, iron staining. 

BASEBGOQ-04 collected at 9.0-10.0 ft, bgs 
rote: wet at 9.7’. 

.nd of Boring at 10.0’ I 

DRILLING COMPANY Parratt-Wolff 
DRILLER: Brian Waters and Jim Wheelin 

BAKER REP.: James S. Gulp 
BORING NO.: BASE-BG06 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO. : 62470-37 1 BORING NO. : BASE-BG07 
COORDINATES: EAST: 2491127.672 NORTH: 363809.115 
ELEVATION SURFACE: NA 

Depth to 
Water 
(Ft.) 

8- 

lemarks: 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R=AirRotary C=Core 
D = Den&on P = Piston 

med = medium 
v=very 
It = light 
dk=dark 

DEFINITIONS 
ft or ’ = feet 
bgs = below ground surface 
NA= non-applicable 
MSL= mean sea level 

Depth (Ft.) 

1 

2 2.0 

3 

4 4.0 

5 

6 6.0 

7 

8 8.0 

9 

10 

Sample 
Type & 

No. 

S-l 

s-2 

s-3 

Sample 
Rec. 

$3.,%) 

1.2 
60% 

s-4 0.7 
35% 

)le NA= not applicable/not available 
‘Elevation 

Visual Description 
-7 

((Ft. MSL: 

SAND, fine, dk grey, some silt, dry. 

BASE-BGO7-00 collected at 0.0-1.0 ft, bgs 

------------------------------------------- 
MND, fme, grey, iron stained, trace-little silk trace roots, dry-damp. 

\Tote: iron staining. 

------------------------------------------- 
BASEBGO7-03 and -03-DUP collected at 5.0-7.0 ft, bgs 

CLAYEY SAND, fine, It grey, trace silt, moist to wet at 8.0’. 

End of Boring at 8.0 

DRILLING COMPANY Parratt-WOE 
DRILLER: Brian Waters and Jim Wheelin 

BAKERREP.: James S. Culp 
BORING NO. : BASE-BG07 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-371 BORING NO. : BASE-BGOS 
COORDINATES: EAST: 2488712.248 NORTH: 356993.673 
ELEVATION SURFACE: NA 

lepth tc 
Water 
W-1 

11 

Remarks: 

T = Shelby Tube W = Wash 
R= AirRotary C= Core 
D = Denison P = Piston 

bgs = below ground surface 
MSL= mean sea level 

levatior. 
t. MSL 

SAND, fme, It grey, trace silt, moist. 

Note: orange staining layers at 8.0’. 

I I I I Match to Sheet 2 

DRILLING COMPANY Parr&t-Wolff 
DRILLER: Amie Chapel and Jesse Katierf 

BAKER REP.: David SchiIling 
BORING NO.: BASE-BG08 SHEET 1 OF 2 - 



PROJECT: 
CT0 NO.: 

D= 

MCB Camp Lejeune Base Background Study 
62470-37 1 BORING NO.: 

SAMPLE TYPE I 
S = Split Spoon A = Auger med = medium 
T = Shelby Tube W = Wash v=very 
R=AirRotary C=Core It = light 

‘= 

BASE-BG08 

DEFINITIONS 
ftor’=feet 
bgs = below ground surface 
MSL= mean sea level 1 

Depth (Ft.) 

Ienison P 
Sample 
Type & 

No. 
Visual Description Visual Description 

S-6 

End End of Boring of Boring at at 12.0 12.0 

DRILLING COMPANY: Parratt-Wolff 
DRILLER: Amie Chapel and Jesse Kaulferf 

BAKER REP.: David Schilling 
BORING NO.: BASE-BG08 SHEET2 OF 2 - 



,-.-+ ,, TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-371 BORING NO. : BASE-BGO9 
COORDINATES: EAST: 2501634.939 NORTH: 354858.386 
ELEVATION SURFACE: NA 

ternarks: 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R= AirRotary C=Core 
D = Denison P = Piston 

med = medium 
v=very 
It = light 
dk=dark 

ftor ’ = feet 
bgs = below ground surfac:e 
MSL= mean sea level 

Depth (Ft.) 

1 

6 6.0 

7 

8 8.0 

N: 
Sample 
Type & 

No. 

S-l 

s-2 

No San 
sample 
Rec. 

(Ft.,“/o) 

1.5 
75% 

1.3 
65% 

1.6 
80% 

1.6 
80% 

1.3 
65% 

)le 1 NA= not applicable/not available 

Visual Description 
Elevation 
(Ft. MSL; 

SAND, fme, grey, trace silt, dry. 

Note: color change to It brown and trace gravel at 1.6’. 

BASE-BGO9-00 COLLECT ED AT 0.0-1.0 ft, bgs 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. . . . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
SAND, fme, brownish red, little silt., trace roots, damp. 

SAND, fme, It gey and tan, trace silt, damp. 

Same, except, trace to no silt at 6.0’. 

Same, except, trace clay at 9.3’. 

Match to Sheet 2 

( . ,--._ DRILLING COMPANY Parratt-Wolff BAKERREP.: James S. Gulp 
DRDLLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BGO9 SHEET 1 OF 2 - 



TEST BORING RECORD 

PROJECT: 
(ITO NO . 

MCB Camp Lejeune Base Background Study 
h747c-L17 1 RORlNG NO. RA SE-RCXI9 

_-- _ . - . .  - - . . -  I .  -  - - - - - . I  ^ ._ . .  -__1- I - -_  

S = Spht Spoon A = Auger med = medium 
T = Shelby Tube W = Wash bgs = below ground surface 
R=AirRotary C=Core MSL= mean sea level 

BASE-BGOQ05 COLLECTED AT 10.0-12.0 ft, bgs 

DRILLING COMPANY: Parratt-WoliT 
DRILLER: Brian Waters and Jim Wheelin 

BAKER REP.: James S. Gulp 
BORING NO.: BASE-BG09 SHEET2 OF 2 - 



TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO. : 62470-37 1 BORING NO. : 
COORDINATES: EAST: 2482035.305 NORTH: 
ELEVATION SURFACE: NA 

BASE-BGlO 
354071.768 

Depth to 
Water 
W-1 

NA 

lemarks: 

SAMPLE TYPE I DEFINITIONS 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R=AirRotary C=Core 
D = Denison P = Piston 

med = medium 
v=very 
It = light 
dk=dark 

ft or ’ = feet 
bgs = below ground surface 
MSL= mean sea level 

Depth (Ft.) 

1 

6 6.0 

7 

8 

9 

10 

N: 
Sample 
Type & 

No. 

S-l 

s-2 

s-3 

Visual Description 

SAND, fine, brown, little-some silt, dy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........................... 

DRILLING COMPANY Parratt-Wolff 
DRILLER: Brian Waters and Jim Wheelin 

BAKERREP.: James S. Gulp 
BORINGNO.: BASE-BGlO- SHEET 1 OF 1 - 



TEST BORING RECORD 
,.c x. 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-371 BORING NO.: 
COORDINATES: EAST: 2458611.130 NORTH: 
ELEVATION SURFACE: NA 

BASE-BGll 
349321.815 

kernarks: 

T = Shelby Tube W = Wash 
R=AirRotary C=Core 
D = Denison P = Piston 

bgs = below ground surface 
MSL= mean sea level 

BASE-BGll-00 collected at 0.0-1.0 lI, bgs 

Note: It brown-grey at 4.0’. 

CLAY, grey, little, fine, sand stringers, some silt, damp. 

BASE-BGll-03 collected at 5.0-7.0 ft, bgs 

DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Gulp 
DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BGl It SHEET 1 OF1 



,-‘-,. TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-371 BORING NO.: 
COORDINATES: EAST: 2463291.244 NORTH: 

BASE-BG12 
351910.395 

ELEVATION SURFACE: NA 

, ^; 

Gze (ID) 
Length 
be 
3ammer Wt. 

Remarks: 

SAMPLE TYPE I DEFINITIONS 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R=AirRotary C=Core 
D = Denison P = Piston 

med = medium 
v=very 
It = light 
dk=dark 

ft or ’ = feet 
bgs = below ground surface 
MSL= mean sea level 

Depth (Ft.) 

1 

6 6.0 

7 

8 8.0 

9 

10 lO.( 

N: 
Sample 
Type & 

No. 

S-l 

s-2 

s-3 

s-4 

s-5 

No Sample 
Sample 
Rec. 

INA= not applicable/not available 

Visual Description 
Elevation 

-7 (Ft. MSL) 
(FL,%) 

SAND, he, It grey, traoe silt, dry. 0.7 --__---_-----_-------------------------------. 
1.8 SILT, fine, broq little to some very fine sand, dry 

90% Note: silt content decreasing. 

BASE-BG12-00 coIIected at 0.0-1.0 ft, bgs 

2.5 ____---_-------------------------------------. 
1.5 SAND, It brown turning grey, some silt, dry. 

75% Note: silt content decreasing, 35 ____________________-----------------------~-. 
SAND, fine, It grey, trace silt, dry. 

2 
loo”/o SAND, very fme, It grey-white, trace silt, moist-damp. 

1.6 BASE-BGlZ-04 collected at 8.7-9.7 ft, bgs 

80% Note: wet at 9.7’. 

10.0 

IEnd of Boring at 10.0’ I- 

. DRILLING COMPANY Parratt-Wolff 
DRILLER: Brian Waters and Jim Wheehn 

BAKERREP.: James S. Gulp 
BORING NO.: BASE-BG12 SBEET 1 OF 1 - 



_.r,-,._ TEST BORING RECORD 

PROJECT: MCB Camp Lejeune BASE Background Study 
PROJ. NO. : 62470-37 1 BORING NO.: 
COORDINATES: EAST: 2460326.590 NORTH: 
ELEVATION SURFACE: NA 

BASE-BG13 
343563.813 

Depth tc 
Water 
CJW 

NA 

Remarks: 

T = Shelby Tube W = Wash 
R=AirRotaq C=Core 
D = De&on P = Piston 

bgs = below ground surface 
MSL= mean sea level 

. . . . . . . . .._..............................................-...................... _ . . . . . . . . . . . . . . . . . . . . . . .._........................................... 
CLAYEY SILT, trace sand, damp. 

CLAY, brown and grey, trace-little silt, trace sand, moist-wet.. 

BASE-BG13-03 collected at 5.0-7.0 ft, bgs 

Note: moist at 6.0-8.0’. 

DRILLING COMPANY Parratt-Wolff 
DRILLER: Brian Waters and Jim Wheelin 

BAKER REP.: James S. Gulp 
BORING NO.: BASE-BG13 SHEET 1OF 1 - 



TEST BORING RECORD 

u1e Base Backeround Studv 
. BASE-BG14 

- .-_- - 349952.637 

Depth tl 
Water 
W-1 

3.8 

R=AirRotary C=Core 
D = Den&on P = Piston 

med = medium fl or ’ = feet 
bgs = below ground &ace 
MSL= mean sea level 

BASE-BG14-00 collected at 0.0-1.0 ft, bgs 

BASE-BGi4-01 collected at 3.0-4.0 ft, bgs 

,,.. -CF., 

DRILLING COMPANY Parratt-Wolff BAKERREP.: James S. Gulp 
DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG14 SNEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-371 BORING NO. : 
COORDINATES: EAST: 2493 167.954 NORTH: 
ELEVATION SURFACE: NA 

BASE-BGl5 
351762.190 

Remarks: 

SAMPLE TYPE I DEFINITIONS 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R=AirRotary C=Core 
D = Denison P = Piston 

A. N = 
Sample 
Type & 

No. 

S-l 

med = medium 

1 NA= not applicable/not available 

v=very 
It = light 
dk=dark 

ftor’=feet 
bgs = below ground surface 
MSL= mean sea level 

Sample 
No 

I 

Sample 

Rec. Depth (Ft.) 

1 

2 2.0 

~ 

3 

4 4.0 

s-2 

s-3 

s-4 

Visual Description 
Elevatior 
(Ft. MSL 

(Ft.,%) 
SAND, tie, trace silt, grass roots (topsoil). 0.2 

0.9 BASE-BG15-00 COLLECTED AT 0.0-1.0 ft, bgs 
45% SAND, fme, dk greyish brown, trace silt, damp. 

CLAY, grey with orange mottling, trace fine sand, semi-pIast.ic, damp. 

BASE-BGlS-03 COLLECTED AT 5.0-6.0 ft, bgs 

2 CLAY, and SAND, fme, grey, semi-plastic, damp. 

100% 
8.0 

CLAY, grey with orange mottling some fine sand, semi-plastic, moist 

2 BASEBGlS-06 COLLECTED AT 8.0-9.0 ft, bgs 
100% 

I 
Match to Sheet 2 

10.0 

,T”” 1--\ DRILLING COMPANY Parratt-Wolff BAKER REP. : David Schilling 
DRILLER: Amie Chapel and Jesse Kaulferf BORING NO.: BASE-BG15 SHEET 1 OF 2 - 



TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
CT0 NO.: 62470-371 BORING NO.: BASE-BGl5 

med = medium 
ow ground surface 

MSL= mean sea level 

Visual Description 

CLAY, interbedded sand layers, blueish grey, plastic, wet 

DRILLING COMPANY: Parratt-Wolff 
DRILLER: Amie Chapel and Jesse Kaulferf 

BAKER REP.: David Schilling 
BORING NO.: BASE-BGl5 SHEE;T2OF 2 - 



TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-371 BORING NO.: 
COORDINATES: EAST: 2489753.293 NORTH: 
ELEVATION SURFACE: NA 

BASE-BG16 
345423.123 

T = Shelby Tube W = Wash 
R=AirRotaq C=Core 
D = Denison P = Piston 

med = medium 
bgs = below ground smface 
MSL= mean sea level 

BASEBG16-00 collected at 0.0-1.0 ft, bgs 

--------------------______________^_____--- 
SILT, fine, reddish brown, trace sand, trace clay, dry-damp. ------------------------------------------- 

Note: med and fme grained at 5.7 becoming more brown in color.F60 

BASE-BG16-03 collected at 7.0-8.0 ft, bgs 

/-“C 

DRILLING COrvlpANY Parratt-WoKf BAKER REP.: James S. Gulp 
DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BGl6- SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-371 BORING NO. : BASE-BG17 
COORDINATES: EAST: 2493294.734 NORTH: 345170.674 
ELEVATION SURFACE: NA 

Depth t 
Water 
CW 

9.9 

lemarks: 

T = Shelby Tube W = Wash 
R=AirRotmy C=Core 
D = Denison P = Piston 

bgs = below ground surface 
MSL= mean sea level 

BASE-BGl7-00 collected at 0.0-1.0 ft, bgs 

BASEBG17-04, -OdDIJP, -Q4-MSIMSD coBected at 7.0-9.0 ft, bgs 

65% --_-_------_------_------------------------ 
CLAY, fme, It grey with iron staining, trace fine sand, little silt, damp-moist. 

---_-------_------_----------------------- 
AND, fme, It grey, trace silk moist to wet at 9.9’. 

DRILLING COMPANY Parratt-WoUY 
DRILLER: Brian Waters and Jim Wheelin 

BAKERREP.: James S. Gulp 
BORING NO.: BASE-BG17 SHEET 1 OF 1 - 



_, ‘+-^, TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-371 BORING NO.: 
COORDINATES: EAST: 2504053.122 NORTH: 
ELEVATION SURFACE: NA 

BASE-BG18 
350332.206 

gemarks: 

SAMPLE TYPE I DEFINITIONS 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R=AirRotary C=Core 
D = Denison P = Piston 

med = medium 
v=very 
It = light 
dk=dark 

ftor’=feet 
bgs = below ground surface 
MSL= mean sea level 

Depth (Ft.) 

1 

2 2.0 

3 

4 4.0 

5 

6 6.0 

7 

8 

9 

10 

N 
Sample 
Type & 

No. 

S-l 

s-2 

s-3 

No Sample 
Sample 
Rec. 

(NA= not applicable/not available 

Visual Description 
Elevatior 
(Ft. MSL 

(Ft..%) 
SAND, tie, grey, trace silt, little roots, dry. 

1.6 
I 

BASEBGlS-00 collected at 00-1.0 ft, bgs ._ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ ” ................ 
SO% 

-I SAND, fme, brown, iron staining prevalent, trace to no siIt, dry. 

1.9 Note: no iron staining and tan in color at 2.0’. 

95% 

----I BASE-BGlC02, -02-DUP and -02~MSiMSD collected at 3.0-5.0 ft, bgs 

,.6’--_, DRILLING COMPANY Parratt-Wolf? BAKERREP.: James S. Culp 
DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BGlS SHEET 1 OF 1 - 



__ .c‘\-- TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO. : 62470-371 BORING NO. : 
COORDINATES: EAST: 2503007.750 NORTH: 
ELEVATION SURFACE: NA 

BASE-BG19 
342108.143 

S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R=AirRotary C=Core 
D = Denison P = Piston 

med = medium fior’=feet 
bgs = below ground surface 
MSL= mean sea level 

ILT, grey, little fine sand, trace gravel, dry. 

BASE-BGlY-0 collected at 0.0-1.0 ft, bgs ------------------------- ---------------- 

SILT, fine, brown, trace he sand, dry. 

SAND, fine to v fine, white, no siIt, damp. 

--------------- 

End of Boring at 8.0 

DRILLING COMPANY Par&t-Wolff 
DRILLER: Brian Waters and Jim Wheelin 

BAKER REP.: James S. Gulp 
BORING NO.: BASE-BG19 SHEET 1OF 1 - 



TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-371 BORING NO. : 
COORDINATES: EAST: 25 19657.520 NORTH: 

BASE-BG20 
353053.611 

ELEVATION SURFACE: NA 

Depth ta 
Water 
CJW 

3.5 

Lmarks: 

med = medium 
T = Shelby Tube W = Wash 
R=AirRotary C=Core 
D = Denison P = Piston 

bgs = below ground tixe 
MSL= mean sea level 

organic5 (roots) dry. 

BASE-BGZO-00 collected at 0.0-1.0 ft, bgs 

Same except It grey mottled with dk brown 

. . . . . . . . . . . . . . . . . . . . . BASEBGZO-01 collected at 2.0-3.0 ft, bgs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

65% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... ................... 
SAND, fine, brown, some silt, trace clay, some organ& (roots), wet at 3.5’. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............................. 
PEAT, black-brown, some fine sand, wet 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......... ” .............,... 

SAND, fine, it grey mottled with orange-yellow becoming yellow-brown, wet 

,,_- - .. _ DRILLING COMPANY Parratt-Wolff BAKER REP. : Nathanael Barta 
DRILLER: Louis Lefever and Justin Abreu BORING NO. : BASE-BG20 SHEET 1 OF 1 - 



,/-.. TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO. : 62470-37 1 BORING NO.: BASE-BG2I 
COORDINATES: EAST: 2514315.169 NORTH: 337605.836 
ELEVATION SURFACE: NA 

Depth to 
Water 
Q-t-) 
5 

Zemarks: 

T = Shelby Tube W = Wash 
R=AirRotary C= Core 
D = Denison P = Piston 

bgs = below ground surface 
MSL= mean sea level 

Zlevation 
Ft. MSL) 

BASEBG21-00 collected at 0.0-1.0 ft, bgs 

D, he, brown, damp. ------------------------------------ 

BASE-BG21-02 collected at 4.0-5.0 ft, bgs -------------------------- ---------------- 

10 

/“-.. DRILLING COMPANY Parratt-Wolff BAJSERREP.: James S. Culp 
DFULLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG21 SHEET 1 OF 1 - 



PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-371 BORING NO.: 
COORDINATES: EAST: 2499714.837 NORTH: 
ELEVATION SURFACE: NA 

_,‘” *-.. TEST BORING RECORD 

BASE-BG22 
342147.125 

Depth tc 
Water 
GW 

9.8 

Remarks: 

S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R=AirRotary C= Core 
D = De&on P = Piston 

bgs = below ground stize 
MSL= mean sea level 

SAND, fine, grey, dry. 
BASE-BG22-00 collected at 0.0-1.0 ft, bgs -------------------------- ----------D;--- 

SAND, fme, brown, little silt, dry. 

------------------------------------------- 
SAND, fme, white, damp to wet at 9.8’. 

BASE-BG22-04 collected at 8.5-9.5 ft, bgs 

DRILLING COMPANY Parratt-Wolff 
DRILLER: Brian Waters and Jim Wheelin 

BAKER REP.: James S. Gulp 
BORING NO.: BASE-BG22 SHEET 1 OF 1 - 



.,a- *., TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-371 BORING NO.: 
COORDINATES: EAST: 2460513.902 NORTH: 
ETRVATTON SURFACE: NA 

BASE-BG23 
341789.258 

--- - - - - - - _ _-- ----. 

Depth to 
Water 
ow 

4.8 

gemarks: 

T = Shelby Tube W = Wash 
R=AirRotary C=Core 
D = De&on P = Piston 

bgs = below ground surface 
MSL= mean sea level 

BASEBG23-01 collected at 1.0-3.0 ft, bgs 

,“/ --_ DRILLING COMPANY Parratt-Wolff BAKERREP.: James S. Cul. 
DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG23 SHEET 1OF 1 - 



,/- -... TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-371 BORING NO.: 
COORDINATES: EAST: 2471163.182 NORTH: 
ELEVATION SURFACE: NA 

BASE-BG24 
337823.832 

Depth to 
Water 
W-1 
3 

Remarks: 

T = Shelby Tube W = Wash 
R=AirRotaq C=Core 
D = Den&on P = Piston 

bgs = below ground surface 
MSL= mean sea level 

Elevation 
(Ft. MSL: 

,,. - -N DRILLING COMPANY Parratt-Wolff BAKERREP.: James S. Culp 
DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG24 SHEET1 OF 1 - 



TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-371 BORING NO.: 
COORDINATES: EAST: 2496298.395 NORTH: 
ELEVATION SURFACE: NA 

BASE-BG25 
333823.581 

Iepth to 
Water 
ow 

4.1 

Lmarks: 

bgs = below ground smface 
R= Ah-Rotary C= Core MSL= mean sea level 
D = Denison P = Piston 

Uevation 
3. MSL: 

SAND, fine, grey, trace sil& little roots, dry. 

BASE-BG25-00 collected at 0.0-1.0 ft, bgs 

BASE-BG2S01 collected at 3.040 ft, bgs 

/’ ‘--Y DRILLING COMPANY Parratt-Wolg BAKER REP.: James S. Gulp 
DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG25 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO. : 62470-37 1 BORING NO. : 
COORDINATES: EAST: 2504445.691 NORTH: 

BASE-BG26 
335468.524 

ELEVATION SURFACE: NA 

lepth to 
Water 
OW 

5.8 

aemarks: 

R=AirRotaxy C= Core 
D = Denison P = Piston 

bgs = below ground smface 
MSL = mean sea level 

SAND, fme, It grey, trace to no silt, trace roots, dry. 

BASE-BGZQ-00 collected at 0.0-1.0 & bgs 

-_------------------^___________________-- 

SILT, brown, trace sand, dry. 

SAND, fme, It brown, tiace silt, damp. 

Note: color change to It grey and tan. 

BASE-BG26-02 collected at 5.0-5.8 ft, bgs 

DRILLING COMPANY Parratt-Wolff 
DRlLLER: Brian Waters and Jim Wheelin 

BAKER REP.: James S. Culp 
BOFUNG NO. : BASE-BG26 SHEET 1 OF 1 - 



.,---,. TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-371 BORING NO. : 
COORDINATES: EAST: 2506284.648 NORTH: 

BASE-B627 
335649.456 

ELEVATION SURFACE: NA 

Depth to 
Water 
@w 

NA 

Zemarks: 

S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R=AirRotary C=Core 
D = De&on P = Piston 

bgs = below ground surface 
MSL= mean sea level 

Elevation 
9. MSL) 

SAND, fine, It grey, trace silf trace roots, dry. 

Note: color change to brown at 1.8’. 

BASEBG27-00 CQLLECTEDAT0.0~l.Of't,bgs 

Same, except damp. 

BASE-BG27-05COLLECTEDAT9.0-lO.Oft,bgs 

DRILLING COMPANY Parratt-Wolff 
DRILLER: Brian Waters and Jim Wheelin 

BAKER REP. : James S. Culp 
BORING NO.: BASE-BG27 SHEET 1 OF 2 - 



TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
CT0 NO.: 62470-37 1 BORING NO.: BASE-BG27 

S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R=AirRotary C=Core 

bgs = below ground surface 

DRILLING COMPANY: Parratt-WolfF 
DRILLER: Brian Waters and Jim Wheelin 

BAKER REP.: James S. Culp 
BORING NO.: BASE-BG27 SHEET2 OF 2 - 



TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-371 BORING NO. : 
COORDINATES: EAST: 2530615.501 NORTH: 
ELEVATION SURFACE: NA 

BASE-BG28 
334539.505 

depth to 
Water 
cw 
5 

bll NA 1 I I I I I I 
ternarks: 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R=AirRotary C=Core 
D = Denison P = Piston 

med = medium 
v=very 
It = light 
dk=dark 

ft or ’ = feet 
bgs = below ground surface 
MSL= mean sea level 

Depth (Ft.) 

3 

4 

1 

4.0 

5 
-I 

6 1 6.0 

N 
Sample 
Type & 

No. 

S-l 

s-2 

s-3 

No Sample 
Sample 
Rec. 

INA= not applicable/not available 

Visual Description 
Elevation 
(Ft. MSL; 

SILT, brown, trace sand, trace to little roots, damp. 0.5 
1.2 BASEBGZS-00 collected at 0.0-1.0 ft bgs 

60% SAND, fme, It brown to brown, trace sil< dry. 

1 3.0 ----__-------------------------------------- 
50% SILT, brown, trace sand, traoe to little clay, damp. 

BASE-BG28-02 collected at 3.0-3.0 ft, bgs 4.0 ___________________................................................................................................................................... - 

1 SILT and SAND, fme, brown, damp-moist. 

50% 
6.0 

,,’ 
_h_ DRILLING COh4PANY Parr%-Wolff BAKERREP.: James S. Culp 

DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG28 SHEET 1 OF 1 - 



,.# -*. TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-371 BORING NO.: 
COORDINATES: EAST: 2464953.434 NORTH: 
ELEVATION SURFACE: NA 

BASE-BG29 
333244.877 

,./- --- 

Depth to 
Water 
C-W 
6 

Remarks: 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R= AirRotary C= Core 
ID = Denison P = Piston 

med = medium 
v=very 
It = light 
dk=dark 

DEFINITIONS 
ft or ’ = feet 
bgs = below ground surface 
MSL= mean sea level 

Depth (Ft.) 

1 

6 6.0 

7 

N: 
Sample 
Type & 

No. 

S-l 

90 San 
Sample 
Rec. 

y%.,%) 

1.3 
65% 

1.6 
80% 

lie 1 NA= not applicable/not available 

Visual Description 

SAND, fine, brown, little silt, dry. 

BASE-BG2.P00 collected at 0.0-1.0 tu, bgs 
SAND, fine, It brown, trace silt, dry. 

________--_-_-------------------------~---- 
SILT, grey and brown, trace fme sand, trace clay, damp-moist. 

BASE-BG29-02 collected at 456.0 ft, bgs 

Wet at 6.0’ 

End of Boring at 6.0 

6.0 

/ ‘.,h._ 

DRILLING COMPANY Parratt-Wolff BAKERREP.: James S. Culp 
DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG29 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-371 BORING NO. : 
COORDINATES: EAST: 2473907.939 NORTH: 
ELEVATION SURFACE: NA 

BASE-BG30 
33 1039.796 

Depth to 
Water 
(Ft.) 

NA 

lemarks: 

S = Split Spoon A = Auger med = medium ft or ’ = feet 
T = Shelby Tube W = Wash 
R=AirRotary C=Core 
D = Denison P = Piston 

bgs = below ground surface 
MSL= mean sea level 

Slevation 
Ft. MSL) 

SAND, fine, black and grey, dry. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
BASE-BG30-00 colkcted at 0.0-1.0 ft, bgs 

4 4.0 Wet at 4.0’. 4.0 
End of Boring at 4.0’ 

5 

6 

7 

8 

9 

10 

,“--..\ 

DRILLING COMPANY Parratt-Wolff BAKERREP.: James S. Gulp 

DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG30 SHEET 1 OF 1 - 



TEST BORING RECORD 

,- A._ 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-371 BORING NO.: 
COORDINATES: EAST: 2505302.351 NORTH: 
ELEVATION SURFACE: NA 

BASE-BG3 1 
324194.941 

Depth to 
Water 
P-t-1 

9.7 

Ml NA 1 I I I I I I 
lemarks: 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R=AirRotary C=Core 
Ii) = Denison P = Piston 

med = medium 
v=very 
It = light 
dk=dark 

DEFINITIONS 
ftor’=feet 
bgs = below ground surface 
MSL= mean sea level 

Depth (Ft.) 

I 

2 2.0 

3 

4 4.0 

5 

6 6.0 

7 

8 8.0 

9 

-I- 10 1O.f 

N: 
Sample 
Type & 

No. 

S-l 

s-2 

s-3 

s-4 

s-5 

No Sam 

Sample 
Rec. 

1.7 
85% 

1.2 
60% 

1.1 
55% 

1.8 
90% 

le 1 NA= not applicable/not available 

Visual Description 
Elevation 
(Ft. MSL: 

IAND, he, It brown, trace silt, iron staining and nodules, trace roots, dry. 

BASE-BG31-00 collected at O-O-l.0 ft., bgs 

late: silt content increasing. 

iote: little silf trace clay. 

IAND, fine, white, dry. 

AND, fme, brown, trace silt, moist to wet at 9.7’. 

BASE-BG31-04 collected at 8.5-9.5 ft, bgs 

hd of Boring at 10.0’ 

.,.-- j 
DIULLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp 
DRILLER: Brian Waters and Jim Wheelin BORINGNO.: BASE-BG31 SHEET 1 OFP 



TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-371 BORING NO. : 
COORDINATES: EAST: 253 1300.585 NORTH: 

BASE-BG32 
326026.705 

ELEVATION SURFACE: NA 

ternarks: 

T = Shelby Tube W = Wash 
R=AirRotary C=Core 
D = Denison P = Piston 

med = medium 
bgs = below ground surf&e 
MSL= mean sea level 

Visual Description 

BASE-BG32-00 collected at 0.0-1.0 ft, bgs 

DRILLING COMPANY Parratt-Wolff 
DRILLER: Brian Waters and Jim Wheelin 

BAKER REP.: James S. Gulp 
BORING NO.: BASE-BG32 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO. : 62470-37 1 BORING NO. : BASE-BG33 
COORDINATES: EAST: 2511793.175 NORTH: 324794.582 
ELEVATION SURFACE: NA 

Depth to 
Water 
(Ft.) 

7.1 

Remarks: 

T = Shelby Tube W = Wash 
R=AirRotary C= Core 
D = Denison P = Piston 

med = medium 
bgs = below ground surface 
MSL= mean sea level 

BASEBG33-00 collected at 0.0-1.0 ft, bgs 

Note: color change at 2.2’. 

BASEBG33-02, -02-DUP and -Q-MSIMSD collected at 4.0-6.0 f?, bgs 

Note: wet at 6.0 to 8.0’. 

,,I”- -. DRILLING COMPANY Parratt-Wolff BAKERREP.: James S. CI$ 
DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG33 SHEET 1 OF 1 - 
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PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO. : 62470-37 1 BORING NO. : 
COORDINATES: EAST: 2520522.097 NORTH: 
ELEVATION SURFACE: NA 

BASE-BG34 
314150.609 

Depth ta 
Water 
(Ft.> 

NA 

lemarks: 

rned = medium 
T = Shelby Tube W = Wash bgs = below ground surface 
R=AirRotaxy C= Core MSL= mean sea level 
D = Denison P = Piston 

Elevation 
Visual Description (Ft. MSL; 

BASEBG3400 collected at 0.0-1.0 ft, bgs 

Note: It brown to grey at 4.0’. 

BASEBG34-03 collected at 7.0-8.0 ft, bgs 

DRILLING COMPANY Parratt-Wolff 
DRILLER: Brian Waters and Jim Wheelin 

BAKER REP.: James S. Culp 
BORING NO.: BASE-BG34 S~ET 1 OF 1 - 



,.““% 
., TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-371 BORING NO.: 
COORDINATES: EAST: 2524201.886 NORTH: 
ELEVATION SURFACE: NA 

BASE-BG35 
311513.576 

[emarks: 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R= Air-Rotary C= Core 
D = Denison P = Piston 

med = medium 
v=very 
It = light 
dk=dark 

DEFINITIONS 
fi or ’ = feet 
bgs = below ground surface 
MSL= mean sea level 

Depth (Ft.) 

1 

2 2.0 

3 

4 4.0 

5 

6 

7 

8 

9 

10 

Sample 
Type & 

No. 

S-l 

s-2 

sample 
Rec. 

(Ft.,%> 

Ile INA= not applicable/not available 

Visual Description 

IAND, fme, brown, iron staining trace silt, trace roots, damp. 

BASE-BG35-00 collected at 0.0-1.0 ft, bgs 

EBevation 
(Ft. MSL; 

BASE-BQS-01 collected at 2.0-3.0 ft, bgs 

Jote: wet at 3.9 

hd of Eking at 4.0’ 

..i/ -I_. DRILLING COMPANY Parratt-Wolff BARER REP.: James S. Culp 
DRlLLER: Brian Waters and Jim Wheelin BORING NO.: BASE-B635 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-371 BORING NO. : 
COORDJNATES: EAST: 2517843.470 NORTH: 
ELEVATION SURFACE: NA 

BASE-BG36 
312906.158 

,,, -,. 

Remarks: 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R=AirRotary C=Core 
D = Denison P = Piston 

med = medium 
v=very 
It = light 
dk=dark 

DEFINITIONS 
ft or ’ = feet 
bgs = below ground surface 
MSL= mean sea level 

Depth (Ft.) 

1 -I 2 2.0 

3 

4 4.0 

5 

6 6.0 

7 

8 

9 

10 

Sample 
Type & 

No. 

S-l 

s-2 

s-3 

No Sample 
Sample I 

INA= not applicable/not available 
-Elevation 

Rec. Visual Description (Ft. MSL] 
(Ft.:!) 

SAND, fme, It grey, trace silt, dry. 

1 BASE-BG36-00 collected at O-O-1.0 f& bgs 

50% 1.8 _--__----------------------------------------- 
BASEBG3C01 collected at 2.0-3.0 R, bgs 

SAND, fine, It brown, trace silt, damp. 

1 

50% 
Wet at 3.8’. 

1.5 

75% 
6.0 

End ofBoring at 6.0 

,-‘/ --- DRlLLING COMPANY Parratt-Wolff BAKERREP.: James S. Gulp 
DRILLER: Brian Waters and Jim Wheelin BORJNG NO.: BASE-BG36 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-371 BORJNG NO.: 
COORDINATES: EAST: 2504577.387 NORTH: 
ELEVATION SURFACE: NA 

BASE-BG37 
3 17942.180 

Remarks: 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R=AirRotary C=Core 
D = Denison P = Piston 

med = medium 
v=vexy 
It = light 
dk=dark 

DEFINITIONS - 
fi or ’ = feet 
bgs = below ground surface 
MSL= mean sea level 

Depth (Ft.) 

1 

2 2.0 

3 

4 4.0 

5 

6 

7 

8 

9 

10 

N: 
Sample 
Type & 

No. 

S-l 

s-2 

Jlevation 
Ft. MSL; 

BASEBG37-01 collected at 2.0-2.5 ft, bgs 

End of Boring at 4.0’ 

/^I ---. DRILLING COMPANY Parratt-Wolff BARER REP.: James S. Gulp 
DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG37 SHEET 1 OF 1 - 
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PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-371 BORING NO. : 
COORDINATES: EAST: 2505816.085 NORTH: 
ELEVATION SURFACE: NA 

BASE-BG38 
313988.579 

:emarks: 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R=AirRotary C=Core 
D = Denison P = Piston 

med = medium 
v=very 
It = light 
dk=dark 

DEFINITIONS 
ft or ’ = feet 
bgs = below ground surface 
MSL= mean sea level 

Depth (Ft.) 

1 

2 2.0 

3 

4 4.0 

5 

6 

7 

8 

9 

10 

N=NoSan 

s-2 1.3 
65% 

ble NA= not applicable/not available 

Visual Description 
Elevation 
(Ft. MSL; 

SILTY SAND, fine, black damp. 
%ND, fine, It grey, trace silt, dry-damp. 

BASEBG38-00 collected at 0.0-1.0 ft, bgs 

dote: color change to brown. 

BASEBOS-01 collected at 3.0-3.9 ft, bgs 

5nd of Boring at 4.0 

,,r -1. DRILLING COMPANY Parratt-WolfI BAKERREP.: James S. Np 
DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG38- SHEET 1 OFI 



_/ --.. TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO. : 62470-37 1 BORING NO. : 
COORDINATES: EAST: 2495447.107 NORTH: 
ELEVATION SURFACE: NA 

BASE-BG39 
3 16463.322 

Remarks: 

SAMPLE TYPE I DEFINITIONS 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R=AirRotary C=Core 
D = Denison P = Piston 

med = medium 
v=very 
It = light 
dk=dark 

ft or ’ = feet 
bgs = below ground surface 
MSL= mean sea level 

Depth (Ft.) 

1 

6 

7 

8 

9 

10 

Sample 
Type & 

No. 

S-l 

s-2 

Visual Description 1 (Ft. MS1 
(Ft.:?) 

SAND, fme, black and dk grey, trace silt, trace roots, damp. 

1.3 BASEBG39-00 coUectedatO.O-l.Oft,bgs 1.1 -------------------------------------------- 
65% 

SILTY SAh’D, fme, brown, damp-moist. 2.0 
BASEBG3P01, -Ol-DUP, -Ol-MSMSD collectedat2.03.0ft,bgs 

I.7 
85% SAND, fine, brown, trace silt, moist to wet at 3.5’. 

4.0 
End of Boring at 4.0 

,/ .-x. DRILLING COMPANY Parratt-Wolff BAKERREP.: James S. Gulp 
DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG39 SHEET:1 OF 1 - 



TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-371 BORING NO. : 
COORDINATES: EAST: 2497485.978 NORTH: 
ELEVATION SURFACE: NA 

BASE-BG40 
312619.049 

SAMPLE TYPE I DEFINITIONS 

Depth (Ft.) 

1 

2 2.0 

3 

4 4.0 

5 

6 

7 

8 

9 

I 10 

S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R=AirRotaty C= Core 
D = Denison P = Piston 

med = medium 
v=very 
It = hght 
dk=dark 

fi or ’ = feet 
bgs = below ground surface 
MSL= mean sea level 

_1 

Sample 
Type & 

No. 

S-l 

Rec. 
(Ft.,“/o: 

1.8 
90% 

s-2 1.6 
SO% 

de 1 NA= not applicable/not available 

Visual Description 
Elevatior 
(Ft. MSL 

&ND, fine, It brown, trace silt. 

SILT, black, organic rich, trace sand, damp. 
BASE-BG40-00 collected at 0.0-1.0 ft, bgs 

&ND, fine, brown, little-trace silt, moist to wet at 3.3’. 

BASEBG40-01 collected at 2.0-3.0 f& bgs 

hd of Borine at 4.0’ 

DRJLLING COMPANY Parratt-Wolff 
DRILLER: Brian Waters and Jim Wheelin 

BAKERREP.: James S. Gulp 
BORINGNO.: BASE-BG40- SHEET 1 OF 1 - 
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PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-371 BORING NO.: 
COORDINATES: EAST: 2510352.885 NORTH: 
ELEVATION SURFACE: NA 

BASE-BG4 1 
302017.703 

Rig: Trip 

Size (ID) 
Length 
bw 
lammer Wt. 
?all 

bd Geoprobe 
Split Casing Augers 

spoon 
1.5” 
2.0’ 

Core 
Barrel 

Depth ta 
Date Progress Weatlner (I?) Water 

ow W4 
7/15/00 4 Partly Cloudy 85 3.9 

I 
Stainless 1 I I I I I I 

NA 1 

Zemarks: 

SAMPLE TYPE I DEFINITIONS 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R=AirRota.ty C=Core 
ID = Denison P = Piston 

med = medium 
v=very 
It = light 
dk=dark 

fi or ’ = feet 
bgs = below ground surface 
MSL= meau sea level 

Depth (Ft.) 

6 

N = No Sample 
Sample 1 Sample 

Type & 
No. 

Rec. 
(Ft.,%) 

1.2 SAND, fme, grey, trace silt, little roots, dry. 

60% BASEBCX-00 collected at O-O-1.0 ft, bgs 
Note: color change to brown at 1.0’. 

lNA= not applicable/not available 
-7iizGl 

Visual Description (Ft. MSL; 

1 3.0 
50% SAND, fine, dk brown, little silt (organic rich), little roots, moist to wet at 3.9’. 

BASE-BG41-01 collected at 3.0-3.9 ft, bgs 4.0 
End of Boring at 4.0 

DRILLING COMPANY Parratt-Wolff 
DRILLER: Brian Waters and Jim Wheelin 

BARER REP.: James S. Gulp 
BORING NO.: BASE-BG41 SHEET 1 OF 1 - 



; --y TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO. : 62470-371 BORJNG NO. : 
COORDINATES: EAST: 2507170.522 NORTH: 
ELEVATION SURFACE: NA 

BASE-BG42 
295450.911 

Lmarks: 

S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R=AirRotary C=Core 
D = Den&on P = Piston 

med = medium ftor’=feet 
bgs = below ground surface 
MSL= mean sea level 

SAND, fme, brown, trace silt, damp to wet at 2.0’. 

BASEBG42-00 collected at 0.0-1.0 rt, bgs 

i ---” 

DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Gulp 
DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG42 SHEET 1 OF 1 - 



TEST BORING RECORD 

,I 1 

PROJECT: MCB Camp Lejeuue Base Background Study 
PROJ. NO.: 62470-371 BORING NO.: 
COORDINATES: EAST: 2496395.106 NORTH: 
ELEVATION SURFACE: NA 

BASE-BG43 
305895.110 

Length 
be 
Bammer Wt. I I I 
Fall I I 
Remarks: 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R=AirRotary C=Core 
D = Denison P = Piston 

med = medium 
v=very 
It = light 
dk=dark 

DEFINITIONS 
ft or ’ = feet 
bgs = below ground surface 
MSL= mean sea level 

Depth (Ft.) 

-T 1 
2 2.0 

3 
i- 

J 

4 4.0 

5 

6 6.0 

7 

8 8.0 

9 

10 

N 
Sample 
Type & 

No. 

S-l 

,,-’ .*_ 

DRILLING COMPANY Parratt-Wolff BAKERREP.: James S. Culp 
DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG43 SHEET 1 OF 1 - 

s-2 

s-3 

S-4 

No Sample 
Sample 
Rec. 

INA= not applicable/not available 

Visual Description 
Elevatior 
(Ft. MSL: 

(l3.,0/0) 
SAND, fine, It grey, dry. 

0.8 BASEBG43-00 collected at 0.0-1.0 ft, bgs 

40% ,------------------------------------------~-~ 
SAND, fine, It brown, trace silt, damp, iron staining. 

1.1 Note: brown and tan with iron staining at 2.0’ 

55% 

BASEBG43-02 collected at 5.0-7.0 ft, bgs 



PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-371 BORING NO.: 
COORDINATES: EAST: 2487384.105 NORTH: 
ELEVATION SURFACE: NA 

BASE-BG44 
3 10301.97s 

] NA 1 I I I I I 
ternarks: 

SAMPLE TYPE I DEFINITIONS 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R=AirRotary C= Core 
D = Denison P = Piston 

med = medium 
v=very 
It = light 
dk=dark 

ft or ’ = feet 
bgs = below ground surface 
MSL= mean sea level 

Depth (Ft.) 

N 
Sample 
Type & 

No. 

No &II 
%unpll 
Rec. 

$3.,0/d 

1.6 
SO% 

1.1 
55% 

le 

iAND, fine, It brown, trace silf trace roots, dry. 

BASE-BG44-00 collected at 0.0-1.0 ft, bgs 

Jobs: little silt at 2.0’ 

rote: iron staining and little silt, trace clay at 4.0’ 

rote: wet at 8.0’ 

BASEBG44-03 collected at 6.0-8.0 ft, bgs 

hd of Boring at 8.0’ 

INA= not applicable/not available 

Visual Description 

;,/---. DRILLING COMPANY Parratt-Wolff BAKERREP.: James S. Culp 
DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG44 SHEET 1 OF 1 - 



TEST BORING RECORD 

,/.-“l 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-371 BORING NO. : 
COORDINATES: EAST: 2483979.537 NORTH: 
ELEVATION SURFACE: NA 

BASE-BG45 
3 12295.165 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R=AirRotaq C=Core 
D = Denison P = Piston 

med = medium 
v=very 
It = light 
dk=dark 

DEFINITIONS - 
fior’=feet 
bgs = below ground surface 
MSL= mean sea level 

Depth (Ft.) 

_1 

Sample 
Type & 

No. 

S-l 

s-2 

m.,w 

,*I”“. 

DRILLING COMPANY Parratt-Wolff 
DRILLER: Brian Waters and Jim Wheelin 

BARER REP.: James S. Culp 
BORING NO.: BASE-BG45 SHEET 1OF 1 - 

Slevation 
Visual Description (Ft. MSL; 

SAND, fine, It grey, trace silt, dry. 

BASEBG45-01, -01-DUP, -Ol-MSIMSD collected at 2.0-3.0 ft, bgs 

1.8 
SILT, brown, trace fine sand, damp. 

BASE-BG4501, -01-DUP, -01-MS/MSD collected at 2.0-3.0 ft, bg 2.2 

SILTY SAND, fme, grey and brown, trace clay, damp to wet at 3.3’. 



TEST BORING RECORD 

,“.-- 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-371 BORING NO. : 
COORDINATES: EAST: 2470248.3 13 NORTH: 
ELEVATION SURFACE: NA 

BASE-BG46 
304238.542 

Rig: Tripod Geoprobe 
Split 1 Casing 1 Augers 1 Core Date Progress Weather (F) 

Depth tc 
Water 

Size (ID) 
Length 
be 
Eammer Wt. 
Fall 

spoon 
1.5” 
2.0’ 

Stainless 

Barrel m CW 
7/13/00 6 sumly 80 6 

NA 1 I I I I I I 
NA 1 

Remarks: 

SAMPLE TYPE I DEFINITIONS 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R=AirRotary C=Core 
D = Denison P = Piston 

med = medium 
v=very 
It = light 
dk=dark 

ftor’=feet 
bgs = below ground surface 
MSL= mean sea level 

Depth (Ft.) 

1 

2 2.0 

3 

4 4.0 

5 

6 6.0 

7 

8 

9 

10 

N 
Sample 
Type& 

No. 

S-l 

s-2 

s-3 

Visual Description 

BASE-BG46-02 collected at 3.040 ft, bgs 

Note: wet at 4.0’. 

End of Baring at 6.0’ 

_,- ‘-. DRJLLING COMPANY Parratt-Wolff BAKERREP.: James S. Gulp 
DRILLER: Brian Waters and Jim Wheelin BORJNG NO.: BASE-BG46 SHEET .1 OF 1 - 



TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-371 BORING NO.: 
COORDINATES: EAST: 2465137.153 NORTH: 
ELEVATION SURFACE: NA 

BASE-BG47 
309651.216 

S = Split Spoon A = Auger med = medium ft or ’ = feet 
T = Shelby Tube W = Wash bgs = below ground surface 
R=AirRotaq C=Core MSL= mean sea level 

OLLECTED AT 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .............. ̂  .............. 

, fine, It brown mottled with yellow-orange, some clay, moist. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............ 

CLAY, It brown-grey mottled with yellow-orange, trace fine sand, moist, plastic. 

Note: interbedded clay and fine sand at 7.9-7.95’ 

BASE-BG47-04 COLLECTED AT W-10.0 ft, bgs 

,r- ‘., DRILLING COMPANY Parratt-WoUT BAKER REP.: Nathanael Barta 
DRILLER: Louis Lefever and Justin Abreu BORING NO.: BASE-BG47 SHEET P OF 2 - 



TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
CT0 NO.: 62470-37 1 BORING NO.: BASE-BG47 

SAMPLE TYPE I DEFINITIONS 
S = Split Spoon A = Auger med = medium ftor’=feet 
T = Shelby Tube W = Wash v=very bgs = below ground surface 
R=AirRotary C = Core It = light MSL= mean sea level 

D= N 

Depth (Ft.) ; 
Sample 
Type & 

No. 
Rec. 

(Ft.,%) 

= No Sample /dk=dark 

Visual Description 
Elevatior 

l- 
(Ft. MSL: 

11 

12 12.c 

13 

16 16.1 

17 

22 22.t 

23 

24 24.t 

2s 

26 

27 

28 

S-6 

s-7 

1.6 
80% 

lame. 

Match to Sheet 1 

same clay, except trace sand moist. 

AND, fine, and SILT, grey, dry. 

DRILLING COMPANY: Parratt-Wolff 
DRILLER: Louis Lefever and Justin Abreu 

BAKER REP.: Nathanael Barta 
BORING NO.: BASE-BG47 SHEET2 OF 2 - 

nd of Boring at 24.0’ 



TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-372 BORING NO. : 
COORDINATES: EAST: 2458413.613 NORTH: 
ELEVATION SURFACE: NA 

BASE-BG48 
3 16709.888 

Pall NA 1 I I I I I 
Remarks: 

SAMPLE TYPE I DEFINITIONS 
S = Split Spoon A = Auger med = medium 
T = Shelby Tube W = Wash v=very 
R=AirRotary C= Core It = light 
D = Denison P = Piston dk=dark 

ft or ’ = feet 
bgs = below ground surhac:e 
MSL= mean sea level 

Depth (Ft.) 

1 

2 2.0 

3 

4 4.0 

5 

6 6.0 

7 

8 

9 

10 

N = No Sample 
Sample 1 Sample 

Type & 
No. 

Rec. 
(Ft.,%) 

S-l 
SAND, fine, black and grey, trace silt, little roots, dry. -------------------------------------------- 

1.1 BASEBG4S-00 collected at 0.0-X.0 ft, bgs 

55% SAND, fine, It grcy, dry. 

s-2 

s-3 

Visual Description (Ft. MS& 

1.2 SAND, tie, It brown, trace silt, moist. 

60% BASEBCXS-02 collected at 3.04.0 fi bgs 

, 

Note: organic-rich silt intermixed with sand. Wet at 4.5’. 

1.6 
80% 

6.0 
End of Boring at 6.0 

INA= not applicabIe/not available 
1 Elevation 

,/‘. DRJLLlNG COMPANY Parratt-Wolff BARER REP.: James S. Culp 
DRILLER: Brian Waters and Jim Wheelin BORING NO. : BASE-BG48 SHEET 1 OF 1 - 



_-*- I  

_- TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-371 BORING NO. : 
COORDINATES: EAST: 2469731.534 NORTH: 
ELEVATION SURFACE: NA 

BASE-BG49 
325640.088 

Tripod Geoprobe Depth to 
SpIit 1 Casing 1 Augers 1 Core Date Progress Weather (F) ‘1 Water 

SAMPLE TYPE I DEFINITIONS 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R=AirRotary C= Core 
D = Denison P = Piston 

med = medium 
v=very 
It = light 
dk=dark 

ft or ’ = feet 
bgs = below ground surface 
MSL= mean sea level 

Depth (Ft.) 

1 

2 2.0 

3 

4 4.0 

5 

6 6.0 

7 

8 

9 

10 

Sample 
Type & 

No. 

S-l 

s-2 

s-3 

Rec. 
(FL%) 

Visual Description (Ft. MSL 

SAND, fine, It brown, trace to no silt, little roots, dry. 

1.6 Note: no roots at 0.6’. 

80% BASE-BG49-00 collected at 0.0-1.0 tI, bgs 

2.0 ,...................................................................................................................................................... - 

1.2 
60% 

1.6 
80% 

!levatior 

SILT, fme, It brown, little fme sand, trace clay, moist. 

BASEBG49-03, -03-DUP and -OS-MWMSD collected at 5.0-6.0 A, bgs 

Note: clay content increasing with depth. 

Note: trace to little clay, wet at 6.0’. 

6.0 
End of Boring at 6.0’ 

.I ‘-‘x DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp 
DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG49 SHEET 1OF 1 - 



. . .--_ TEST BORING RECORD 

PROJECT: MCB Camp Lejeune Base Background Study 
PROJ. NO.: 62470-371 BOIUNG NO.: 
COORDINATES: EAST: 2457745.035 NORTH: 
ELEVATION SURFACE: NA 

BASE-BG50 
326066.337 

_i’ *\ 

ternarks: 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R=AirRotary C=Core 
D = Denison P = Piston 

med = medium 
v=very 
It = light 
dk=dark 

DEFlNITIONS 
ft or ’ = feet 
bgs = below ground surface 
MSL= mean sea 1eveI 

Depth (Ft.) 

1 

2 2.0 

3 

4 4.0 

5 

6 

7 

8 

9 

10 

N: 
Sample 
Type& 

No. 

S-l 

s-2 

\Jo Sample ]NA= not applicable/not available 
sample 
Rec. Visual Description 
Ft.,%) 

SAND, fme, dk to It grey, trace silt, damp. 
1.4 SAND, fine, dk brown, little silt, damp. 

Ellevatior 
(Ft. MSL 

0.7 
0.9 

70% 

-i 

BASE-BG50-00 collected at 0.0-1.0 ft, bgs 
SAND, fine, brown, trace silt, damp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............................. 

BASEBG50-01 collected at 2.0-3.0 ft, bgs 

2 SAND, dk brown, trace silt, damp to wet at 3.1’. 

100% 

of Boring at 4.0’ 

:-- ” -- DRILLING COMPANY Pan-aft-Wolff BARER REP.: James S. Gulp 
DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG50 SHEET :L OF 1 - 





SUMMARY OF GROUNDWATER DATA AND AQUIFER CHAR4CTERIS~TICS 
MARINE CORPS BASE, CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

SUMMARY 

This study examines the utility of exploratory aquifer tests (pump tests) at investigation sites across 
Marine Corps Base, Camp Lejeune (MCB-CL). The study reviews the available informal:ion on the 
relevant water-bearing layers, considers the general characteristics and applicability of aquifer tests, 
and concludes: 

0 That available information is satisfactorily complete to allow appropriate designs 
of groundwater systems in the main operating areas of MCB-CL, 

0 That quantified characterization of the water-bearing layers in explore:d areas of 
MCB-CL can be extended to other areas having similar geologic terrane; 

0 That exploratory tests are no longer routinely required or advisable; 

0 That reconnaissance testing (well-head tests or slug tests) of each newky installed 
or otherwise uncharacterized data station is highly advisable; and, 

0 That performance testing of groundwater extraction systems should be the 
recommended form of evaluating and adjusting withdrawal systems. 

IBACKGROUND 

This study considers the aquifer characteristics (especially, the Coefficient of Transmissivity) and 
the production capacities (available discharge rates) of the two water-bearing layers relevant to the 
studies at MCB-CL. These water-bearing layers are the (shallow or surfrcial) water table and the 
Upper Castle Hayne Aquifer. 

. The water table at MCB-CL occupies the water-bearing zone within 25 to 35 feet of the surface; the 
Castle Hayne, immediately below this. However, the separation of the water table and the Castle 
Hayne is not always obvious. Usually, this separation is effected only by the low permeability 
material of the water table transiting to the significantly more permeable material of ,the Upper 
Castle Hayne; there is rarely an aquiclude or aquitard of vertically extensive clay separating the 
water table from the Castle Hayne. 

The data available for this summary derive from three main sources: 

0 Assessment of Hydrologic and Hydrogeologic Data at Camp Lejeune Marine Corps 
Base, North Carolina; U.S. Geological Survey, Water-Resources Investigation 
Report 894096; 1989 

0 Wellhead Management Program Engineering Study 9 I-36; Geophex, Ltd.; 22Jan91 

l Various site investigations by Baker Environmental, Inc., and retported to 
LANTDIV and MCB-CL 



,_“._, 

DISTRIBUTION OF DATA 

,/-- . 

The data available from the various sources have been compiled on Tables 1 3 2 and 3, w.ith Table 3 
summarizing the relevant flow information. The accompanying map indicates the distribution of 
stations from which data are available. 

The tabulated data indicate the main characteristics of each water-bearing layer: 

0 There is low available production from the water tabie. 

0 There is an excessive availability of production from the Castle Hayne compared 
to the probably acceptable levels of treatment volumes foreseeable in groundwater 
remediation systems. 

The water table had production capacities of less than 5 galIons per minute (gpm) in all cases tested. 
The specific capacities of the discharge wells were always less than 1 gallon per minute :per foot of 
drawdown (gpmk). The transmissivities calculated were generaiy near or below 1000 gallons per 
day per foot of drawdown (gpd/ft); only the deeper welk, which intercepted at least lpart of the 
Castle Hayne, had transmissivities in a range indicative of an acceptably producing zone. The 
hydraulic conductivity values were commonly in the range of tenths of feet per day (ft/d),. The low 
production rates, low transmissivities and low hydraulic conductivities indicate that the water table 
is only marginally, at best, under Darcian conditions. Calculations based on these data would,, 
therefore, be highly unreliable. However, the available information all indicate an expefctably low 
rate of groundwater discharge, which in turn would produce only a narrow radius of effect around 
an individual production well: 

The standard equation for calculation of the radius of capture around an individua1 
well is r,=720Q/zTi. With a discharge rate (Q) of 3 gpm, a transmissivity (T) of 
500 gpd/ft and a representative gradient of 0.005, the radius of capture would :be 
275 ft. However, this calculation applies only to Darcian conditions in a 
homogeneous medium; the water table at MCB-CL is marginally Darcian and is 
highly non-homogeneous. The calculation of radius must, therefore, be in some 
degree of error, with no more usable data or calculation possible. 

The CastIe Hayne has production capacities generally ranging above 200 gpm. The estimated 
transmissivities are at least in the range of several tens of thousands gpd/ft, with specific capacities 
usually about 5 to 10 gpm/fi. The calculated hydraulic conductivities are usually in the scores of 
feet per day. The available discharge from the Castle Hayne is, therefore, much greater than that 
from the water table. The limiting factor in remediation schemes for the Castle Hayne then becomes 
the amount of water that can be treated by an affordable system, usually less than 500 gpm; this 
value of 500 gpm would be available from one or two wells in the Castle Hayne. The high values 
of aquifer parameters, the relatively low total discharge and the low number of production wells 
would conspire to limit the radius of effect available to a remediation scheme: 

The standard equation for calculation of the radius of capture around an individual 
well is r,=720Q/aTi. With a Q of 500 gpm, a T of 50000 gpd/ft and a 
representative gradient of 0.005, the radius of capture would be only 460 ft. 



COMPARABILITY OF DATA ACROSS MCB-CL 

The stratigraphic sequences of MCB-CL containing the water table and the Upper Castle Hayne have 
been well characterized. The available information indicates that the lithology and the hydrologic 
conditions can be correlated stratigraphically across the base (Tables 1 and 2). F:rom these 
correlations, aquifer performance can be predicted sufficiently for an engineering design whose final 
criteria for suitability are performance-based. 

The upper water-bearing zone is a highly variable layering and intercalation of clay, silt and sand. 
This variability, however, is found within recognizable limits. These limits correspond tab the range 
of hydrologic characteristics described previously. Similar correlation is available for the Iithology 
and hydrology of the Upper Castle Hayne. 

In areas not near stations catalogued in Tables 1,2 and 3, a reconnaissance comparison of well-head 
tests (slug tests) and an examination of lithologic descriptions will likely be sufficient to support the 
engineering evaluation of the site. There is ample demonstration that lithology has a significant 
influence on the. hydrology of a site, and that, for a given geologic terrane, the influence is fairly 
consistent. The geologic terrane of MCB-CL has been broadly characterized and correlateid between 
lithologic (stratigraphic descriptions) and hydrologic (aquifer tests and well-head tests) sequences. 
Lithologic descriptions can now provide a good indication of hydrologic conditions at MCB-CL in 
areas of similar terrane. 

GENERAL APPLICABILITY OF AQUIFER TESTS 

Aquifer (pump) tests are an extremely dangerous activity at contamination sites. ‘While the 
information available from aquifer tests is required for engineering design of withdrawa. systems, 
aquifer tests should not be a reconnaissance or an initial step in the investigation. Full consideration 
must be made of the redistribution of contaminants expectable from the test, of the change in 
structural support of disposal features by relaxation or increase of hydrostatic loading, and so forth. 

Consideration must also be made of alternative sources of acceptable data on the aquifer. In the case 
of MCB-CL, alternatives to exploratory aquifer tests are available from the tabul:ation and 
correlation of aquifer characteristics, production performance and geologic terrane presently . 
available. 

From the available information and in light of the relative consistency of the geologic termne of 
MCB-CL, exploratory tests at MCB-CL are not generally required. Therefore, exploratory tests are 
not advisable and should not form part of the initial investigation of a site. While they may be useful 
in certain circumstances after the initial investigation of a site, they should not, in the general case, 
be part of the investigation. Sufficiently satisfactory information is presently available to allow the 
initial engineering design of a groundwater response. 

While exploratory aquifer tests are not advisable, performance tests of a newly installed system are 
highly recommended. These tests, to some extent, are a norma part of the initial operation of a 
system. Only minor additional monitoring and modification of the system during operation would 
provide data directly relevant to the long-term operation of that system. 

Hn the Coastal Plain of MCB-CL, the information from an exploratory data station not coincident 
with the long-term extraction system is not fully transferable. That is, if the test station and the 

3 



recovery station are not the same, the aquifer parameters and calculations based on those parameters 
will differ. This means that data from an exploratory station are no more reliably usable that the data 
presently available, unless the exploratory station is collocated with the recovery system. However, 
if the exploratory and recovery stations are identical, and considering that ahemative rsources of 
acceptable data on the aquifer are available and that a performance test must be run as lpart of the 
initial operation of a recovery system, the exploratory test represents a superfluous duplication of 
eff0l-t. 
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TABLE 2 

HYDRAULIC CONDUCTIVITY TEST RESULTS (SLUG TEST) 

Well 

Number 

Saturated 

Well Well Aquifer Screened Screened K 

Depth Diameter Thickness* Length Interval Rising soils 

OVGS) 0x0 (fo (ft) (ft,BGS) (ft/day) (ft,BGS) 

013MW-03 14 2 1 9.8 4-13.8 0.75 O-6 clay, 6-14 silt 

013MW-04 14 2 8.13 9.8 4-13.8 0.27 O-8 clay, 8-14 silt 

013MW-11 16 2 9.14 10 6-16 0.37 O-4 sand/silt, 4-14 clay, 14-16 sand 

013MW-21 14 2 9.2 10 4-14 0.46 O-4 silt/sand, 4-14 clay 

74GWQ3A 

74GW-06 

74GW-08 

18 

16.5 

23 

2 

2 

2 

13.58 

8.18 

10.51 

10 8-18 0.59 

9.74 15.5-26 6.33 

10 13-23 3.55 

O-17 silty sand, 17-18.5 sandy clay 

1-26 sand/silt 

O-l silty sand, l-24 sand 
4 

* Values taken from AQTESOL results. (Bottom of screened interval- water level) 

** Due to depth, soils were very generally described. 

K = Hydraulic Conductivity 



BARONE:8SEP94:CL5-lAl:l/5 

,_ I\_, 
j-CL5 CTO-232 CL5-lBl.wks 8SEP94 MCB-CAMP LEJEUNE 

STATION 

013RW-01 
013MW-1 
013MW-2 
013Mw-03 
013Mw-04 
013MW-11 
013MW-21 
41GW-07 
41GW-08 
41GW-09 
41GW-10 
41GW-12 
69GW-09 
69GW-10 
69GW-12 
69GW-02DW 
69GW-12DW 
74GW-03A 
74GW-06 
74GW-08 ,J +, '08Rw-01 

arw- 0 
108MW-1 
108MW-08 
108MW-09 
108MW-13 
108MW-17 
109Mw-1 
109Mw-1 
109RW-01 
109Mw-17 
109MW-18 
llORW-01 
llORW-01 
llORW-01 
llODW-01 
llODW-01 
llODW-02 

'llODW-02 
llODW-03 
llODW-03 
llOMw-07 
llOMW-09 
llODW-03 

,Y- .,. 

b 
ft 

15 
15 
15 

1 
8 
9 
8 

9 
9 
9 
9 
8 
8 
8 

15 
15 
15 
15 
15 
50 
50 
50 
50 
50 
50 
50 
50 
50 

9 
9 

22 

Q SC T 
mm wm/ft ft-sq/d 

1.0 0.11 7.2 
106.0 

82.3 

0.5 

3.0 

3.0 
3.0 
3.0 

0.08 5.3 40 
118.6 887 

56.8 425 

76.3 570 
163.1 1220 

0.48 7.8 58 

0.31 200.0 1496 
0.31 161.9 1211 

106.1 793 
7080 52962 
7099 53102 
5399 40381 
5400 40392 
2952 2:2081 
3226 24127 

T 
ged/ft 

54 
793 
615 

ft,: 

0.5 
7.1 
5.5 
0.8 
0.3 
0.4 
0.5 
1.2 
0.1 
3.7 
0.9 
4.6 
1.7 
0.2 
0.1 
0.3 
6.7 
0.6 
6.3 
3.6 
0.6 

13.2 
6.3 
0.6 
0.5 
0.1 
0.6 
5.1 

10.9 
0.5 
9.0 
5.7 
4.0 
3.2 
2.1 

142.0 
142.0 
108.0 
108.0 

59.0 
64.0 

0.1 
0.2 
5.8 

BARONE:8SEP94:CLS-lAl:l/S 



/ ‘-_. 

STATION b 
ft 

Q 
gPm 

SC 
gpm/ft ft-sq,: 

T 
gpd/ft ft,: 

BB-43 275 170 5.0 8900 66572 32.4 
BB-44 275 450 10.0 17900 133892 65.1 
BB-222 275 329 9.4 10600 79288 38.5 
HP-612 285 275 5.4 7900 59092 27.7 
HP-614 285 323 4.9 6600 49368 23.2 
HP-621 300 200 9.1 24500 183260 81.7 
HP-628 320 160 3.4 6400 47872 20.0 
HP-629 300 210 5.7 7900 59092 26.3 
HP-634 300 163 4.5 4300 32164 14.3 
HP-636 300 211 6.8 6900 51612 23.0 
HP-643 295 278 5.3 9700 72556 32.9 
HP-644 300 246 4.3 8100 60588 27.0 
HP-646 305 304 10.6 20200 151096 66.2 
HP-647 305 500 9.8 18700 139876 61.3 
HP-648 310 250 2.9 5600 41888 18.1 
HP-649 310 257 2.6 5000 37400 16.1 
HP-651 305 270 3.8 7300 54604 23.9 
HP-652 320 218 2.2 4400 32912 13.8 
HP-663 325 350 4.8 6400 47872 19.7 
HP-699 275 250 5.7 7700 57596 28.0 
HP-700 270 250 6.8 11500 86020 42.6 
HP-701 275 250 7.2 12400 92752 45.1 

'/' --'. HP-705 295 250 9.0 13100 97988 44.4 
HP-706 300 250 3.8 4700 35156 15.7 
HP-709 310 200 4.4 8500 63580 27.4 
HP-710 310 200 5.1 9900 74052 31.9 
HP-711 320 200 6.8 10700 80036 33.4 
LCH-4006 295 540 10.0 14500 108460 49.2 
LCH-4007 295 275 11.8 13700 102476 46.4 
M-267 260 170 7.7 10300 77044 39.6 
M-628 260 70 3.0 6100 45628 23.5 
RR-229 290 429 12.2 19400 145112 66.9 
TT-25 280 150 5.0 7200 53856 25.7 

BARONE:8SEP94:CLS-lAl:2/5 
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” -:-“. STATION 

HP-602 
HP-603 
HP-606 
HP-607 
HP-608 
HP-609 
HP-610 
HP-613 
HP-616 
HP-620 
HP-622 
HP-623 
HP-628 
HP-629 
HP-632 
HP-633 
HP-634 
HP-635 
HP-636 
HP-637 
HP-638 
HP-639 
HP-640 ,,rTX; 

--641 
-642 

HP-643 
HP-644 
HP-645 
HP-646 
HP-647 
HP-648 
HP-649 
HP-650 
HP-651 
HP-652 
HP-653 
HP-654 
HP-655 
HP-660 
HP-661 

-HP-662. 
HP-663 
HP-698 
HP-699 

PUMPING Q SC 
LEVEL mm gpm/ft 

44 
30 
38 
46 
21 
45 
14 
17 
15 

9 
55 
30 
45 
45 
21 
18 
36 
33 
35 
40 
84 
52 
28 
44 
32 
35 
52 
40 
11 
26 
84 
80 
75 
69 
82 
29 
30 

37 
53 
23 
33 
21 

BARONE:8SEP94:CL5-lAl:3/5 

154 3.5 
129 4.3 
267 7.0 
246 5.3 
208 9.9 
199 4.4 
214 15.3 
157 9.2 
178 11.9 
224 24.9 
330 6.0 
210 7.0 
172 3.8 
216 4.8 
224 10.7 
205 11.4 
219 6.1 
151 4.6 
149 4.3 
130 3.3 
201 2.4 

[--I 0.0 
210 7.5 
351 8.0 

L--l 0.0 
269 7.7 
230 4.4 
192 4.8 
154 14.0 
302 11.6 
263 3.1 
100 1.3 
480 6.4 
242 3.5 
216 2.6 
197 6.8 
175 5.8 

t--3 ERR 
150 ERR 
275 7.4 
148 2.8 
100 4.3 
216 6.5 
140 6.7 

BARONE:8SEP94:CLS-lAl:3/5 
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.‘- --“, STATION 

HP-700 
HP-701 
HP-703 
HP-704 
HP-705 
HP-706 
HP-707 
HP-708 
HP-709 
HP-710 
HP-711 
HP-5186 
LCH-4007 
LCH-4009 
TT-23 
TT-25 
TT-26 
TT-31 
TT-52 
TT-54 
TT-67 
RR-45 
m-47 ,," '--. 
RR-97 
RR-229 
BB-44 
BB-47 
BB-218 
BB-220 
BB-221 
TC-325 
TC-502 
TC-504 
TC-600 
TC-604 
TC-700 
TC-901 
TC-1000 
TC-1001 
TC-1251 
-TC-1253 
TC-1254 
TC-1255 
TC-1256 

PUMPING 
LEVEL 

Q 
9pm 

SC 
gpm/ft 

39 192 4.9 
36 236 6.6 
33 293 8.9 
38 159 4.2 
25 214 8.6 
33 214 6.5 
51 50 1.0 
42 219 5.2 
52 239 4.6 
29 115 4.0 
56 235 4.2 
38 336 8.8 
34 150 4.4 
22 349 15.9 
36 160 4.4 
22 130 5.9 
32 127 4.0 

'28 111 4.0 
18 236 13.1 
20 119 6.0 
29 119 4.1 
11 192 17.5 

5 140 28.0 
14 170 12.1 
35 L--l 0.0 
11 125 11.4 

6 341 56.8 
17 192 11.3 
13 119 9.2 
19 230 12.1 

8 100 12.5 
1 180 180.0 

35 203 5.8 
32 172 5.4 
16 137 8.6 
28 125 4.5 
37 C--l 0.0 
25 110 4.4 
16 160 10.0 

6 150 25.0 
5 128 25.6 
3 122 40.7 

36 104 2.9 
48 108 2.3 



__. .-. 

STATION _ ,--.,, 

AS-108 8 226 28.3 
AS-131 11 310 28.2 
AS-190 60 220 3.7 
AS-191 16 220 13.8 
AS-203 19 220 11.6 
AS-4140 6 110 18.3 
AS-4150 10 128 12.8 
AS-5001 27 185 6.9 
AS-5009 53 111 2.1 
BA-164 21 214 10.2 
BA-190 17 303 17.8 

PUMPING 
LEVEL 

BARONE:8SliP94:CLS-lAl:5/5 

Q 
mm 

SC 
gpm/ft 
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*= ?l.bTODY RECORD No 051482 . 
Intact : 

501 Madison Avenue 
Gary, NC 27513 
I-800-833-5097 

2. Ground Water 

er Signature - 1 Proj$-specific (PS) or Batch (B) QC 7 
CLP 3190 T. TCLP 

s. SW-846 5. SW-846 
. NaOH + Ice 5 NaHS04 + Ice W. CWA 6CGseries N. CWA 6CGseries 

I. fnAo+NaOH + Ice 

0” 
Sample ID 4 w 

(9 characters maximum) . j 
y 
n 

Remarks 1. Comments 
(see Notes 2 & 3) 

\ 

h 
0 F- 

V i 

- - 

2 
c c 
c c 

r r 
c c 
c C 
s s 
c c 

Company Name: Time: 

Company Name: Time: 

Note (3): All lab copies of data destroyed after three years. I 



- - 5 - - - 4 - - s - - - - - 4 

- t - i 

1 

- - 

4 i 
r - 

- - 

H
dJ. I880 

- - - 

. I 3 
W

P
!W

d 

3O
A

S
 

- --1 



Y
 I I 

C
 

a 
; ,.----. 

-z 

G
 

C
 

- - T - - - - 4 
W

!W
J~H

 I 

- - I: - - 1 i 
83d 

aP
!=!W

d 
I 

3O
A

S
 

- - r - - f - - - d - i - - - - 1 4 - - I - - - Y
 



a dlvislon of Liberty Analytical Corp. 

501 Madison Avenue 
Cary, NC 27513 
I-800-833-5097 

2. Ground Water 7. Oil 
3. Leachate 8. Waste 
4. Rinsate 9. Other 

5. Soil / Sediment I Sludge 

8. HN03 + Ice 0. Other U. Unfiltered M. Msdlum 
C. NaOH + Ice 

s. SW-543 
H. NaHS04 + Ice L. Low 

0. H2S04 + ice 
W. CWA 600~series 

I. ZnAc+NaOH + Ice 0. Other 
E. Unpreserved 

P I I I 

Sample ID 
(9 characters maximum) j 

ki 
z . 

1 t 
1, 

d 

Box 

B 

f 

Remarks I Comments ” 
(see Notes 2 & 3) . . 

1 L, 
1 , 

‘2, 

1 i 

1 > 

1 SW 

1 > 1 I 

f , 

I .ab: Received in Good Conddon? ‘/ or N ,Descr@e Problems, If any: : 

:lients Special Instructions: I 
, : Temperature “C 

:ompany Name:. I Company Name: Time: 

/L6 a’! &- ’ 

Company Name: 

H Received By: (Slg) #2 Received By: (Sig) 
, 

Date: ?i,,h 
I 

Date: #3 Received By: (Sig) 

Zombanv Name: time: I-n- Name: Company Tlme: ComDanv Name: 

Note (1): If “N” lab will hold s‘amples to await remainder of project-maxlmiting batch size and minimizing QC ratio: if “Y” lab will begin processing batches now, 
Note (2): Samples stored 60 days &ter date report mailed at no extra chaige. Note (3): All lab copies of data destroyed after three years. 

Time: 

Date: 

Time: 



- - - - - - - - - - - - - - -. 

lc 
a 

,_ ” ,---_ 4 V
- 

- 5 - - ; -7 
- - - - 4 - - - - - - - - - - - -I - - - - - - - - - - - - - - - / - - - - - - - - - - - - - 

- - - - - - - - 

- 7 - 

I 

i i 

- - - - - - - - - - - - I 
I 
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i / 

;./, 
: 
i 

p” *#IN-OF-CUSTODY RECORD No 051491 . 
C~MPUCHEM 

VI IM 
a division of Liberty Analytical Corp. 

501 Madison Avenue 
Gary, NC 27513 
I-800-833-5097 

ISampler Name : 3, 
1. Surface Water ’ 8. Trip Blank 1 BOX #2 A. HCI + Ice F. Ice Only BOX #l 

2. Ground Water 7. Oil 
3. Leachate 8. Waste 
4. Rlnsate 9. Other 
5. Sol1 I Sedlment I Sludge 

ISampler Signature : ’ 
lBOX#3 F. Filtered 

1 Project-specific (PS) or Batch (B) QC 7 
lBox#4 H. Hlah 1 Box #I C. CLP 3/90 T. TCLP 

B. HN03 + Ice 0. Other U. Unfiltered M. Medium s. sws46 

C. NaOH + Ice H. NaHS04 + Ice L. Low W. CWA 600~series 
D. H2S04 + Ice I. ZnActNaOH t Ice 0. Other 
E. Unpreserved 

Sample ID 
(9 characters maximum) 

Remarks I Comments 
(see Notes 2 & 3) 

. . . 

:lients Special Instructions~ , Temperature _ OC 

Date: #3 Relinquished Sy: (Slg) 

o Company Name: Company Name: 

sl Received By: (Slg) /’ 
I - 

* & b f< 3 Date: ~/r, /oo #2 Received By: (Slg) Date: #3 Received By: (Slg) 

Compan Name: y Tlme: 17 .Company Name: ’ ;u 
, 

.. y Time: Compan Name: 

Date: 

Time: 

Date: 

Time: 

Note (1): If “N” lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if “Y” lab will begin processing batches now. 
Note (2): Samples stored 60 days after date report mailed at no extra charge. Note (3): All lab copies of data destroyed after three years. 

\ 



m COMPWCHEM 
m a division of Lib&y Analytical Corp. 

501 Madison Avenue 
Gary, NC 27513 
I-890~533-5097 

ISampler Name : 5>, &,qlccrbt$ ISampler Signature : 
BOX #l 1. Surface Water 6. Trip Blank BOX #2 A. HCI + Ice F. Ice Only BOX #3 F. Filtered 

2. Ground Water 7. Oil B. HN03 + Ice 0. Other U. Unfittered 
3. Leachate 8. Waste C. NaOH * Ice H. NaHS04 + Ice 

4. Rlneate 9. Other ,‘ 0. H2S04 + Ice I. ZnAc+NaOH + Ice 
5. Soil I Sediment I Sludge E. Unpreserved 

(Project-specific (PS) dr Batch (B) QC ? 
Box #4 H. High Box #S C. CLP 3MI T. TCLP 

M. Medium s. SW-646 
L. Low I W. CWA &JO-series 

0. Other 

Sample ID 
(9 characters maxi&m) 

Remarks / Comments- ’ 
(see Notes 2 & 3) 

, ATi 

J 

4 

i I 

rr -!- &k 

;1 
.H -I- 

I 
-/ 

I i 
! j- 
c 

‘I 

t 

‘( :ompany Name: 

,I 

Tlme: ,qlo Company Name: Time: 

.d #2 Reoelvecl By: (Slg) Daie: 

( Comoanv Name: Time: 

Note (1): If “N” lab will hold samples to await remainder of project-inaxlmiting batch size and minimizing QC ratio; if “Y” lab will beglp processing batches now, 
Note (2): Samples stored 60 days:Mer date report mailed at no extra iharge. Note (3): All lab copies of data destroyed after three years. 

.a Tqmperature 
’ 

Comoanv Name: 

#3 Received Ev: fSla\ 

Compziny Name: 

Date: 

Time: 

tMl?! 



- - - - - - 5 - - - - - - - - I I 

I \ 

- - T- 
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u d . . 
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 I 

- t - - - r - - - - - -4 
- - - \. 
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s . P
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I I 9 3 C
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S
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I 5. Soil / Sediment / Sludge I E. Unpreserved I I 

Sample ID 
(9 characters maximum) 

Remarks I Comments-~ ’ 
(see Notes 2 & 3) 

. : 
-L.- 

c 
,ab: Received in Qood Condftlon? Y or v D,esqibe Problems, If any: 

1 Rellnquished By: (Slg) 

Company Name: 

Time: 

Company Name: 

Company Name: ’ 

Temperature OC 

Time: 

Date: 

Time: 

Note (1): If “N” lab will hold samples to await remainder of project-maximlzlng batch size and minimizing. QC ratio: if “Y” lab will begin processing batches now. 
Note (2): Samplesstoied 60 days after date report mailed at no extra charge. Note (3): All lab copies of data destroyed aftei three iears. 
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&ii& CHAIN-OF-CUSTODY RECORD 
No gjl5‘r -I 

m COMPUCHEM 
. 

= a division of Liberty Analytical Corp. 

501 Madison Avenue 
Cary, NC 27513 
l-800-833-5097 

3. Leachate C. NaOH + Ice H. NaHS04 + Ice W. CWA 600-series 
I. tnAc+NaOH + Ice 

- 

Sample ID 
(9 characters maximum) 

Remarks / Comments 
(see Notes 2 & 3) 

, 

Zllents Special instructions: 

Lab: Received 16 Good Condition? Y or N Djxcribe Problems, If any: 

Yl Rellnqulshed By: (Slg) Date: Y/f&, #2 Relinqulshed By: (Slg) 
f 

Company Name: Time: 1t.0 o Company Name: 

VI Received By: (Sig) /c& < & x Date: )/&Q #2 Recelvad By: (Slg) 
. . 

Temperature Oc 
, 

Date: #3 Relinquished By: (Slg) Date: 

Time: Company Name: Tlme: 

Date: #3 Received By: (Slg) Date: 

Time: 

Note (1): If “N” lab will hold samples to await remainder of project-maximizing batch size and minlmiting QC ratio; if “Y” lab will begin processing batches now, 
Note (2): Samples stored 60 days after date report mailed at no extra charge. Note (3): All lab copies of data destroyed after three years. 
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‘501 Madison Avenue 
Gary, NC 27513 
l-800-833-5097 

3. Leachate 8. Waste C. NaOH + Ice H. NaHS04 + Ice 

4. Rinsate 9. Other 0. H2S04 + Ice I. tnAc+NaOH + Ice 

5. Sol1 I Sedlment I Sludge E. Unpreserved 

W. CWA SC&series 
0. Other 

Box 

P 
2 3 

i 
L 

8 
Sample ID 1 

0 

(9 characters maximum) jj f 

% 
‘ii 

P 

! I I& l- c 

z!s 
u I 

4!&!9!d!G! f !o!s ?& I 
7 -i- 
2/rs r 
w 1. 
7 /If ..A-’ I 
7/rJ T 
71 4 

Clients Special Instructions: Temperature ~ OC 

Lab: Received in Good Condltlon?, Y or & Describe Problems, If any: 
, /I i . I 1 

I1 Relinquished By: (Sig) fl/ ‘/&k,-/& Date: -r/f ,/tn~ #2 Rellnqulshed By: (Slg) Date: #3 Rellnqulshed By: (Slg) Date: 

Company Name: pi&. 
J 

Tlme: 17 o v Company Name: Time: Company Name: Tlme: 

Pl Receded By: (Slg) F(i.4 gx Date: d,,-, tit? #2 Received By: (Slg) Date: #3 Received By: (Slg) Date: 

Company Name: Time: Company Name: Time: 

Note (I): If “N” lab will hold samples to await remainder of project-maximizing batch size and minlmirlng.QC ratio; if “Y” lab will begin processing batches now. 
Note (2): Samples stored 60 days after date report mailed at no extra charge. Note (3): All lab copies of data destroyed after three years. 

8 
2 

P AGE J,- OF ,4- w 

Remarks I Comments 
(see Notes 2 & 3) 



501 Madison Avenue 
Caty, NC 27513 
I-800-833-5097 

C. NaOH + Ice H. NaHS04 + Ice W. CWA 600~series 

Box 

d u 
F 

1 

Remarks I Commentt’ 
(see Notes 2 & 3) 

Sample ID 
(9 characters maximum) 

Temperature OC 

Note (1): If “N” lab will hold samples to await remainder. of project-maximizing batch site and mlnimlzlng QC ratio; if “Y” lab will begin processing batches now, 
Note (2): Samples stored 60 days’after date report mailed at no extra charge. Note (3): All lab copies of data destroyed after three years. 



CHAIN-OF-CUSTODY RECORD 
No 051488 

l 

% 

COMPUCHEM 
a division of Liberty Analytical Corp. 

501 Madison Avenue 
Cary, NC 27513 
I-800-833-5097 

1 Sampler Name * 
BOX #2 ‘A 2+ 

, &cl..4 ,‘LLJ/cc 6 ISampler Signature: 
BOX #l 1, Surface Water 6. Trip Blank lfl 

&Tf L 1 Project-specific (PS) or Batch (B) QC 7 
F. Ice Only BOX #3 F. Fikered Box i#4 Ii. High Box #6 ‘2. CLP 3190 T. TCLP 

2. Ground Water 7.011 B. HN03 + Ice 0. Other U. Unfiltered M. Medium s. SW-648 

3. Leachate 8. Waste C. NaOH + Ice H. NaHS04 + Ice L. Lcw W. CWA MO-series 

4. Rlnsate 9. Other D. H2S04 + Ice I. tnAc+NaOH + Ice 0. Other 
5. Soil I Sedlment / Sludge E. Unpreserved 

Sample ID 
(9 characters maximum) 

!, 
, 
I 

1 

/ 

I 

t 
a 

s a 

Lab: Received in Good Condition? Y. of N Dpscr@e Problems, If any: 
/ ,/n / II 

61 Rellnqulshed By: (Slg) / 
.Q 
,-/- K/&w b #2 Rellnqulshed By: (Slg) 

Company Name: 

#I Received By: (Slg) /= s / h G>c 

Company Name: Time: Company Name: 

Date: 

Time: 

Date: 

Tlme: 

#3 Rellnqulshed By: (Sig) 

Company Name: 

#3 Received By: (Slg) 

Company Name: 

Remarks I Comment&“” 
(see Notes 2 & 3) 

Note (1): if “N” lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if “Y” lab $11 begin processing batches now. 
Note (2): Samples stored 60 days after date report mailed at no extra charge. Note (3): All lab copies of data destroyed after three years. 

Date: 

Time: 

Date: 

Time: 



\ 
i 

LOMPULHEM 
vision of Liberty Analytical Corp. 

501 Madison Avenue 
Caty, NC 27513 
I-800-833-5097 

CHAIN-OF-CUSTODY RECORD 
No 051516 . -__-_--- -_ ---_ -- _ __---__- 

ISampler Name : 1 Sampler Signature :’ & q fl 1 Project-specific (PS) or Batch (B) QC ? 
BOX #l 1. Surface Water 6. Trip Blank 

2. Ground Water _ 7. Oil 

3. Leachate 8. Waste 

4. Rlnsate 9. Other 
5. Soll I Sediment I Sludge 

BOX R A. HCI + Ice F. Ice Only BOX #3 F. Filtered Box #I4 H. High Box #I C. CLP 3/QO T. TCLP 
B. HN03 + Ice 0. Other U. Unfittered M. Medium s. SW-646 
C. NaOH + Ice H. NaHS04 + Ice L. Low W. CWA &IQ-series 
D. H2S04 + Ice I. fnAc+NaOH + Ice 0. Other 
E. Unpreserved 

E 
A- 

Remarks I Comments-’ 
(see Notes 2 & 3) 

Sample ID 
(9 characters maximum) 

Temperature OC 

Lab: Received in Good Condfflon? Y or N Describe Problems, If any: 

Ul Rellnqulshed By: (Slg) 

Company Name: Time: Company Name: Time: 

. #I Received By: (Slg) Date: #3.Recelved By: (Slg) Date: 
/ ‘I 

Company Name: Time: I> P Y :o b Corn an Name: Time: Company Name: Tlme: 

Note (1): If “N” lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if “Y” lab will begin processing batches now. 
Note (2): Samples stored SD days after date report mailed at no extra charge Note (3): All lab copies of data destroyed after three years. 



COMPUCHEM CHAIN-OF-CUSTODY RECORD . 
a division of Liberty Analytical Corp. 

2. Ground Water 7.011 B. tiN03 + Ice 0. Other U. Unfiltered M. Medium s. SW-848 
3. Leachate 8. Waste C. NaOH + Ice H. NaHS04 + Ice L. Low W. CWA SOO-series 
4. Rlnsate 9. Other D. H2S04 + Ice 1. ZnAc+NaOH + Ice 0. Other 
5. Soll! Sediment I Sludge E. Unpreserved 

Remarks I Comments’” ’ 
(see Notes 2 & 3) 

Sample ID 
(9,characters maximum) 

. I II-1 I I I 

:Ilents Special Instructions: Temperature, _ . OC 

.ab: Received in Good Condltlon?, V or’ De_ssprlba Problems, If.any: 
2 I,,, I ,I 

I1 Relinquished By: (Slg) F/a u#_ u 
I / 

Date: 7//I )/od #2 Rellnqulshed By: (Slg) 
I t 

:ompany Name: 
1 Time:. 1 ?b 0, Company Name: 

Date: 

Tlme: 

I 
#3 Rellnquished By: (Slg) 

Company Name: t 

i 
i 11 Recefved By: (Slg) / z- 

e ..D Er Date: 
I t :ompany Name: Tlme: j >bf$ Time: 

Note (I): If “N” lab will hold samples to await remainder of project-maximizing batch site and minimizing QC ratio; if “Y” lab will begin processing batches now. 
Note (2): Samples stored 60 days after date report mailed at no extra charge. Note (3): All lab copies of data destroyed after three years. 

1. 
Date: . 

Time: 

#2 Received By: (Slg) 

Company Name: 

#3 Rec&ed By: (Slg) 

Company Name: 

Date: 

Time: 



COMPUCHEM 
a division of Liberty Analytical Corp. 

501 Madison Avenue 

2. Ground Water 7.011 B. HN03 + Ice 0. Other U. Unfittered M. Medium s. SW-848 
3. Leachate 8. Waste C. NaOH + Ice H. NaHS04 + Ice L. Low W. CWA 600-series 
4. Rinsate 9. Other D. H2S04 + Ice I. ZnAc+NaOH + Ice 0. Other 
5. Soil I Sediment I Sludge E. Unpreserved 

Sample ID 
(9 characters mCiximum) 

Box%2 Box#3 Box#4 Box 

E 
A- 

P AGE. - 2 oc.$?l 

Remarks I Comments 
(see Notes 2 & 3) 

Clients Special Instructlons: Te’mperature OC 

Lab: Received in Good Condltlon? Y or4 qesylbe Problems, If any: 
/ //I// / I 

#I Rellnqulshed By: (Slg) f/ s &Q&-w Date: 7’ Jot ..- - .’ tz Relinquished By: (Sigj Daie: 
.._ - 
113 RelInquished Sy: (Sigj Daie: 

I 
Company Name: g&&R. I 

I , 
Tlme: j 300 Company Name: Time: Company Name: Tlme: 

#1 Received By: (Sig) /T&J E x Date: 7 r’> & #2 Received By: (Slg) Date: #3 Received By: (Slg) Date: 

By Name: Company Name: Time: Company Name: Tlme: 

Note (1): If “N” tab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if “Y” lab will begin processing batches now, 
Note (2): Samples stored 60 days after date report mailed at no extra charge. Note (3): All lab copies of data destroyed after three years. 
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_I COMPUCHEM 
= a division of Liberty Analytical Corp. 

501 Madison Avenue 
Gary, NC 27513 

‘. 1-800-833-5097 

CHAIN-OF-CUSTODY RECORD No 051453 . 

BOX #l 1. Surface Water 6. Trlp Blank BOX #Z A. HCI + Ice F. Ice Only BOX U3 F. Filtered Box #4 H. High Box #6 C. CLP 3/QQ T. TCLP 
2. Ground Water 7. Oil B. HN03 t Ice 0. Other U. Unfiltered t-4. Medium s. SW-846 
3. Leachate ’ 8. Waste C. NaOH + Ice H. NaHS04 t Ice L. Low W. CWA So&series 
4. Rlneete 9. Other 0. H2S04 + Ice I. ZnActNaOH + Ice 0. Other 
5. Sali/ Sedlment I Sludge E. Unpreserved .I 

8 

Sampb ID: :: 
1 (9 characters maximum) i 

hi 

J Il;l&ltlols 177/(2 -!- I I I I I I I I I I 
4 1, 
1 :57 I 

I’ 

1 II:00 s -7 

1 x II :I5 c-’ 

L I I I I I I I V 
t 
1 
1 
f 

1 
.j 
I 
Note (1): If ‘IN” lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if “Y” lab will begin processing batches now. 
Note (2): Samples stored 60 days after date report mailed at no extra charge. Note (3): All lab copies of data destroyed after three years. 

Yiqfha Speclal Instructioni: Temperature 

BOX m 

-T- 
Remarks I Comments- 

(see NoteS 2 & 3) 

. 



a division of Liberty Analytical Corp. 

501 Madison Avenue 
Gary, NC 27513 
I-800-833-5097 

Box #6 c. CLP 3/90 T. TCLP 

C. NaOH + Ice H. NaHS04 + Ice W. CWA 6CGserles 
I. tnAc+NaOH + Ice 

8 

Sample ID 3 

(9 characters maximum) 
Remarks I Comments-” 

(%ee Notes 2 & 3) 

Clients Special Instructions: Temperature 

Y. #._I,.. ___I-L_.l m... ,A,-\ 91 nellnqulsnw by; j31yj #3 Relinquished By: (Slg) Date: 

Company Name: Company Name: Time: 

#I Received By: (Sig) F& Date: 71 do0 #2 Received By: (Slg) Date: #3 Received By: (Stg) Date: 
/ 

Company Name: Time: /?a Company Name: Time: Company Name: 

Note (1): If *Tq* lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if 9” lab will begin processing batches now. 
Note (2): Samples stored 60 days” after date report mailed at no extra charge. Note (3): All lab copies of data destroyed after three years. 

Time: 



COMPUCHEM 
a division of Liberty Analytical Corp. 

501 Madison Avenue 
Gary, NC 27513 
I-800-833-5097 

CHAIN-OF-WiTODY RECORD 
‘j, 

: , No. ‘, U G I ‘t ,c 

, \ , i 1 Sampler Name : &YKtov-J 1 Sampler Signature : 1 Project-specific (PS) or Batch (B) hC ? 
BOX #I 1. Surface Water 6. Trip Blank BOX #t2 A. HCI + Ice F. Ice Only BOX #3 F. Filtered Box #4 H. High Box #fS C. CLP 3190 T. TCLP 

‘%) 2. Ground Water 7. Oil 8. HN03 + Ice 0. Other U. Unfiltered M. Medium s. SW-648 
3. Leachate 8. Waste C. NaOH + Ice H. NaHS04 + Ice L. Low W. CWA MO-series 

4. Rinsate 9. Other D. H2S04 + Ice I. tnAo+NaOH +,lce 0. Other 
5. Sol1 I Sediment I Sludge E. Unpreserved 

Sample ID 
characters maximum) I !Ii I I t5 t- 

3 
e 

Remarks / Comments-” 
(see Notes 2 & 3) 

Cllerits Special Instructions: Temperature OC 

Lab: Received in Good Condition? Y or-N_ Descrlpc Problems, If any: 

Date: Yb P..lL.r.*L.I.rA L).,. ,E!r\ II.J r\wly”wlFA4 uy. ,ay, Dde: 

Company Name: Time: Company Name: Time: 

#I Received By: (Sig) r - J> & K -.cf; Date: 7/&/u, #2 Received By:(Slg) Date: #3 Received By: (Slg) Date: 
I : 

Company Name: Time: ! y,, 0 Company Name: Tlme: Company Name: Tlme: 

Note (I): If “N” lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio: if “Y” lab will begin processing batches now, 
Note (2): Samples stored 60 days after date report mailed at no extra charge. Note (33): All lab copies of data destroyed after three years. 



,.j! , 
m.. 

II C~MPUCHEM 
a division of Liberty Analytical Corp. 

501 Madison Avenue 
Gary, NC 27513 i 
I-800-833-5097 

C. NaOH + Ice H. NaHS04 + Ice 
0. H2S04 + ice I. ZnActNaOH t Ice 

nc /s. dTODY RECORD No. “V 6 ‘1 c 

M. Medlum s. SW-846 
L. Lwf 

I 
W. CWA &IO-series 
0. Other 

. Sample ID . Sample ID 
(9 characters maximum) (9 characters maximum) 

Box#i Box#Z Box#3 Box114 Box#f 

8 
2. 8 

a 

:llents Special Instructions: Temperature OC 

.ab: Received In Oaod Condition? Y or N Qescribe Problems, if any: 

tlme: f 700 Company Name: Time: Company Name: Time: 

Date: -)//~/VU #2 Received By: (Sig) . Date: Date: 

Time: 
I / 

#3 Received By: (Sig) 

I 7 0 9 Company Name: Tirie: . Company Name: Time: 

Note (1): If “N” lab will hold samples to await remainder of.project-maximizing batch size and minimizing QC ratio; if “Y” lab will begin processing batches now, 
Note (2): ‘Samples stored 60 days after date report mailed at no extra charge. Note (3): All lab copies of data destroyed after three years. 



CHAIN-OF-CusiTODY RECORD 
-,\ 

No. vu I-t 4 
I COMPUCHEM Project Name : 14 Cd CL&T Client Address : Point-of-Contact : 

ision of Liberty Analytical Corp. I SAC Kc.&- s-r&Y zi-t Cc,&P 
501 Madison Avenue 

- h,rr 07C”r) Carrier : c,=% GE y Telephone No. : 41 Z/ 269 --ZfYi 8 
Gary, IY~ LID IJ 
I-800-833-5097 

2. Ground Water B. HN03 t Ice 0. Other 
C. NaOH + Ice H. NaHS04 + Ice W. CWA 600~series 
D. H2S04 * Ice 1. ZnAc+NaOH + Ice 

I I I I BoxUl I Box#2i Box#3 1 Box+!41 Box#6 

I E L @ 
Sample ID s 

(9 characters maximum) (9 characters maximum) j 

t.......... 
i 

I 

Clients S,peclal Instructions: 
I 

Lab: Reielved In Good Condition? Y o&N Peacribe Problems, If any: 

Y. I... ~, ne,,n Uishd B- ‘t ‘si-’ B, cp?J q&&+J Date: +L.- 49 aslllr”,,, kd a,. ICI”\ , -#-,~ ni. t\w,y”Jr,ru Y,. \Y’U, 

Company Name: /k&&R 
, , 

! Time: 17~~ Company Name: 

#l Received By: (Slg) /=en GF Date: ?f,q/f~ b #2 Received By: (Slg) 
t f 

Company Name: Time: : f 7~ 0 Company Name: 

Remarks I Comments--’ 
(see Notes 2 & 3) 

Temperature OC 

Die: c3 Re!!nqu!shed By: (S!g) Da!e: 

Tinie: Company Name: Tlme: 

Date: #3 Received By: (Slg) Date: 

Time: ,Company Name: Time: 

Note (1): If “N” lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if “Y” lab will begin proce$sing batches now. 
Note (2): Samples stored 60 days. after date report. mailed ;at no extra charge. Note (3): All lab copies of data destroyed after three years. 



m a division of Liberty Analytical Corp. 

501 Madison Avenue 
Car-y, NC 27513 
I-800-833-5097 

2. Ground Water B. HN03 + Ice 0. Other s. SW-846 
C. NaOH + Ice H. NaHS04 + Ice W. CWA 6Ckerles 
D. H2S04 + Ice I. ZnAc+NaOH t Ice 

Sample ID 
(9 characters maximum) 

Remarks I Comments-. ’ 
;. (see Notes 2 & 3) 

Clients Special Instructions: Temperature OC 

Da&. *L,I . AIn ?9-,,--..1..L--l A... ,n,-\ ,fF, PO trrc nrlllly”lwru.oy. \a,y, Dater *,^ - . . *J nellnquished By: (Sigj 

Company Name: Time: 17 00 , Company Name: Time: ’ Company Name: 

#l Received By: (Slg) /f&B [-TX Date: -$A/~ h. #2 Received By: (S/g) Date: #3 Received By: (Slg) 
, ’ / / 

Company Name: Tlme: 1 1t3 h Company Name: Time: , Company Name: 

Note (1): If “N” lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if “Y” lab will begin processing batches now. 
Note (2): Samples stored 60 days after date report malled at no extra charge. Note (3): All lab copies of data destroyed after three years. 

Daie: 

Time: 

Date: 

Time: 



2. Ground Water 7. Oil 
3. Leachate 8. Waste 

4. Rlnsate 9. Other 
5. Soil I Sediment I Sludge 

B. HN03 + Ice G. Other U. Unfiltered M. Medium s. SW-848 

C. NaOH + Ice H. NaHS04 t Ice L. Low W. CWA 899~series 

D. H2S04 + Ice I. ZnActNaOH + Ice 0. Other 

E. Unpreserved 

Remarks I Comments-,,’ 
(see Notes 2 & 3) 

Clients Special Instructions: Temperature OC 

Lab: Received In Good Condition? Y or N_ Depcr@e Problems, If any: 

Company Name: 

#I Received By: (Slg) k[ s 7> G X Date: 7//./u 0 #2 Received By: (Slg) “. Date: #3 Received By: (Slg) 
d t 

Company Name: , Time: 1 ‘)ib Company Name: Time: . Company Name: 
\ 

Note (I): If “fql tab wiit hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if “Y” lab will begin processing batches now. 
Note (2): Samples stored 60 days after date repo? mailed at no extra charge. Note (3): All lab copies of data destroyed after three years. 

Date: 

Time: 
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a division of Liberty Analytical Corp. 

501 Madison Avenue 
Cay, NC 27513 
I-800-833-5097 

2. Ground Water 7. Oil B. HN03 + Ice G. Other U. Unfiltered M. Medium s. SW-848 
3. Leachate 8. Waste C. NaOH * Ice H. NaHS04 + ice L. Low W. CWA 800-series 
4. Rinsate 9. Other D. H2S04 + Ice I. ZnAc+NaOH + ice 0. Other 
5. Soil I Sediment I Sludge E. Unpresetved 

Sample ID 
(9 characters maximum) 

Box#l Box#2 Box#3 

Remarks I Comments,” 
(see Notes 2 & 3) 

Clients Special Instructions: Temperature OC 

ii3 Reiinqulshed By: (Slg) Date: 

Date: #3 Received By: (Slg) Date: 

Note (1): If “N” lab will hold samples to await remainder of project-maximi&g batch size and minimizing QC ratio; if ‘Y lab iill begin processing batches nowa 
Note (2): Samples stored 60 days after date report mailed at no extra charge. Note (3): All lab copies of data destroyed after three years, 



CQMPUCHEM 
a division of Liberty Analytical Corp. 

501 Madison Avenue 
Gary, NC 27513 
I-800-833-5097 

1. Surface Water 6. Trip 81 

l ‘ i.. 
$ 

CHAIN-OF-CdTODY RECORD 
i 

No. ““8’ i 

2. Ground Water 7. Oil 

3. Leachate 8. Waste 

4. Rinsate 9. Other 

5. sol1 I Sediment I Sludge 

8. HN03 + Ice G. Other U. Unfiltered M. Medium s. SW-846 
C. NaOH + Ice H. NaHS04 + Ice L. Low W. CWA 600~series 
D. H2S04 + Ice I. ZnAc+NaOH + ice 0. Other 

E. Unpreserved 

Remarks I Comments- ’ 
(see Notes 2 & 3) 

Clients Special InstructIons: Temperature “C 

Lab: Received in Good Condition? Y or N Drpicrifre Problems, If any: 

A.* m.... I..._ A m___ ,A,_\ P/ .L’ti ’ /I 1 Date: 7/# t... 613 Dall..m,lchd lb* /Cln\ nh3, It7 Rallnn~~l.hei Rw I.ClnI ~1. rretmqumsu ny; p~gj c #J + ,I-- f,Jv 376 ‘\““1C(“‘Y’.“.. w,. \.mJ, _“.I. II- ..““...p.‘...s- ‘,. \...a, Da!e: 
I 1 

Company Name: 2h! E/c j Time: f 7 gu Company Name: time: Company Name: Tlme: 

#1 Received By: (Slg) i+Jj Giy Date: 7/!4/90 #2 Received By: (Slg) Date: #3 Received By: (Sig) Date: 
i / 

Company Name: Time: / 7 00 Company Name: Time: Company Name: Time: 

Note (1): if “rq’ lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if “Y” lab will begin piocessing batches now. 
Note (2): Samples stored 60 days after date report mailed at no extra charge. Note (3): All lab copies of data destroyed after three years. 



. \ 
\ : 

CHAIN-OF-CdTODY RECORD 
,/ 

No. b?Wl-t~- 

a division of Liberty Analytical Corp. 

501 Madison Avenue 
Caty, NC 27513 
I-800-833-5097 

s. SW-846 
C. NaOH + Ice H. NaHS04 + Ice W. CWA 64%series 
D. H2S04 + Ice I. tnAc+NaOH + Ice 

B 
Sample ID f-4 

(9 characters maximum) 

Xients Special Instructions: Temperature . Oc 

.ab: Received In GoobConditlon? Y or No Describe Problems, If any: 
. . ,-. . R IA, n-n, --.. 9-i-A 0.. #ml-\ * - 4 I^. . - 

f 
.f 
i f 
Note (1): If $J’t lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if “Y” lab will begin processing batches now. 
Note (2): Samples stored 60 days after date report mailed at no extra charge. Note (3): All lab copies of data destroyed after three years. 

Remarks I Comments 
(see Notes 2 & 3) 
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501 Madison Avenue 
Gary, NC 27513 
I-800-833-5097 

2. Ground Water 7. Oil B. HN03 + Ice G. Other U. Untiltered M. Medium s. SW-848 
3. Leachate 8. Waste C. NaOH + Ice H. NaHS04 + Ice L. Low W. CWA 600~series 
4. Rlnaate 9. Other D. H2S04 + Ice 1. ZnAc+NaOH + Ice 0. Other 
5. Soil I Sediment I Sludge E. Unpreserved 

Q) a .e 
3 
a 

Remarks I Comments- 
(see Notes 2 & 3) 

I E 
s 
3 
6 z 

(9 characters maximum) 

Clients Spe&l Instructions: Temperature OC 

Lab: Receht in Good Condition? Y g,r N , Describe Problems, If any: 

A1 n-,I--..1-L-2 m... ,e.*-\ rtl nellnqwsneu oy; \*,g, ey( K/i: /> Dite. -=rk.a/ #2 Relin-ulshed &.: (s;g’ _..~ ,.- - . . / s , - 7 ware: FJ Kertnquished By: (Sigj Date: 
I I 

Company Name: Tlme: -/ 70 o Company Name: Time: Company Name: Tlme: 

#2 Received By: (Slg) #l Received By: (Sig) Date: #3 Received By: (Slg) Date: 
I I 

Company Name: Tlme: 17 6-a 1 Company Name: Time: Company Name: 

Note (1): If “N” lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio: if “Y” lab will begin processing batches now. 
Note (2): Samples stored 60 days after date report mailed at no extra charge. Note (3): All lab copies of data destroyed after three years. 

Time: 
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a division of Liberty Analytical Corp. 

501 Madison Avenue 
1 Gary, NC 27513 

I-800-833-5097 

s. SW-846 
C. NaOH + ice H. NaHS04 + Ice W. CWA MO-series 
D. H2S04 + Ice I. tnAc+NaOH + Ice 

Sample ID I; 

(9 characters maximum) 
L: 
I 
? 

II 71 

WI1 I DYE? 3dPt I c 47-E 

Clients Special Instructions: Temperature OC 

Lab: Received In Good Condition? Y OAN 1 Deqibe Problems, If any: 

nr,... 4 . / “a,r: , , ~ $5 $2 Dall”**,L*sA hr. ,Elr\ ,\Wll-.pIPI1SY Y,. \Y’!j, D&: Yd n-,,..,..I-L-2 n... ret-\ w.3 nrllly”‘J”” Py. \wy, Da&I 
I , 

Time: { 7 0 0 Company Name: Time: Company Name: Time: 

#l Received By: (Sig) PG.& r”c>c Date: 7/r &/I30 #2 Received By: (Slg) Date: #3 Received By: (Slg) Date: 
I / 

Company Name: Time: 13 0 0 Company Name: Time: Company Name: Time: 

Note (1): If “N” lab will hold samples to await remainder of.project-maximizing batch size and minimizing QC ratio; if “Y” lab will begin processing batches now, 
Note (2): Samples stored 60 days after date report mailed at no extra charge. Note (3): All lab copies of data destroyed after three years. 

Remarks I Comment& 
(see Notes 2 & 3) 

7111 
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501 Madison Avenue 
Gary, NC 27513 
I-800-833-5097 

s. SW4345 
C. NaOH + Ice H. NaHS04 + Ice W. CWA 600~series 

I. ZnAc+NaOH + Ice 

(9 (9 characters maximum) characters maximum) 

I I BoxZl Box#2 Box#3 I Box#4 Box* I 

Remarks / Comments-’ Remarks / Comments-’ 
(see Notes 2 & 3) (see Notes 2 & 3) 

Clients Special Instructions: 

Lab: Received In Good Candftion~ Y 0~91 percrlbe Problems, If any: 

a4 Dallrr,drhs.4 mw ,Clr\ IT 1 I\wIIIyuIwI.al Y,. \wy, c?,( ,&i&J/[ / D&e: 7 t . 4 / & $2 f+y.,tlehsA n,t. /Cl-\ \(“1”“..” Y,. \wy, 

I 
Company Name: Tlme: I 1 60 Company Name: 

” 
E g #1 Received By: (Slg) /=a #2 Received By: (Slg) 

Company Name: Time: ; 3 6 0 Company Name: 

Dab: 

Time: 

Date: 

Time: 

Temperature OC 

n.2 nr,llltpIJ*tN my. , 
YI i3-itrr..I-L--l n... ‘SL‘ 

‘YI Daicr 

Company Name: Time: 

#3 Received By: (Slg) Date: 

Company Name: Tlme: 

Note (1): If “N” lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if “Y” lab will begin processing batches now. 
Note (2): Samples stored 60 days after date report mailed at no extra charge. Note (3): All lab copies of data destroyed after three years. 



a division of Liberty Analytical Corp. 

501 Madison Avenue 
Cary, NC 27513 
I-800-833-5097 

2. Ground W&er s. SW-s46 
C. NaOH + Ice H. NaHS04 + Ice W. CWA m-series 
0. H2S04 + Ice I. ZnAc+NaOH + Ice 

Sample ID 
(9 characters maximum) 

Remarks I Comments 
(see Notes 2 & 3) 

Note (1): If “N” lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if “Y” lab will begin processing batches now. 
Note (2): Samples stored 60 days after date report mailed at no extra charge. Note (3): All lab copies of data destroyed after three years. 



? LOMPUCHEM 1 Project Name : 

CHAIN.OF-CI &)DY RECORD 
1 Client : 

3 
No. 

U”, I /‘ 

IPoint-of-Contact : 
n a division of Liberty Analytical Corp. 

501 Madison Avenue 
Cay, NC 27513 
l-800-833-5097 

PC 
IBOX #4 

IProject-specific (PS) or Batch (B) QC 7 
H. Hlah IBox #I C. CLP 3/90 T. TCLP I BOX #I1 1. Surface Water 6. Trip Blank 

2. Ground Water 7. 011 
3. Leachate 8. Waste 

4. Rlnsate 9, Other 
5. Soil / Sediment / Sludge 

--. 
B. HN03 + Ice 0. Other U. Unfiltered M. Medium s. SW446 
C. NaOH + Ice H. NaHS04 + Ice L. Low W. CWA 6Chkxrles 
D. H2S04 + Ice I. ZnAo+NaOH + Ice 0. Other 
E. Unpreserved 

Box 

e 
8 
P 

,/J- P 8 
L 

Sample ID 
(9 characters maximum) 

Remarks I Comments 
(see Notes 2 & 3) 

Nents Special Instructions: 

Time: Company Name: Time: 

Note (1): If “N” lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if “Y” lab will begin processing batches now. 
Note (2): Samples stored 60 days after date report mailed at no extra charge, Note (3): All lab copies of data destroyed after three years. 



1 a division of Liberty Analytical Corp. 
Project Name : ~&6 CL&~ 

&KGQ- .. c? . 

501 Madison Avenue 
Carv. NC 27513 
I-8dd-8334097 

--_... . ““,-a “” Y. YLI “l”” .-_. 
6. HN03 + Ice 0. Other U. Unfiltered M. Medium s. SW-845 
C. NaOH + Ice H. NaHS04 + Ice L. Low W. C WA: MO-series 
D. H2S04 + Ice I. i!nAc*NaOH + Ice 1 0. Other i 

(9 characteis maximum) 
‘Remarks / Cornmen&, ’ 

(see Notes 2 & 3) 

Clients Special Instructions: 

Lab: Received IPP Good Condition?, Y or N Qescribe Problems, If any: 

Temperature OC 

By: (Sigj .~ ~~ Date: I#1 Rellnquished By: (Sigj -E ./. -m- ’ /-I Date:?,?n_ /os I#2 Re!!nqu!shed 8y: (S!gj D&S: $3 Reiiiiquishfxi 

Company Name: Company Name: 

#l Received By: (Sig) e #2 Received By: (Sig) Date: #3 Received By: (Slg) 

Time: 

Da!e: 

Note (1): If W’ lab wi!l hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if “ylt lab will begin processing batches now. 
Note (2): Samples stored 60 days after date report mailed at no extra charge. Note (3): Ail lab copies of data destroyed after three years. 
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501 Madison Avenue 

I. Surface Water 

2. Ground Water 
BOX #I2 A. HCI + Ic 

6. HN03 + Ice G. Other 

C. NaOH + Ice H. NaHSO4 * Ice W. CWA @XI-series 
0. H2S04 + Ice 1. ZnAc+NaOH + Ice 

Sample ID 
(9 characters maximum) 

Box 

F 
d 
E 
s 

j 

s 
u. 

i 
Remarks I Cornme&& 

(see Notes 2 & 3) 

‘. __.: 

Clients Special Instructions: Temperature Oc 
Lab: Received in Good Condition? Y q N pescr#e Problems, If any: 

114 D.dnn,d+A a... IEl..~ 1.. ~.Ywly”l IIN Y,’ \wy, . DaieI ~~~,~o 12 Reiinquished By’ (sig) Date: 
(7 

~ Company Name: AA&C 
1 I 

Time: //loo Company Name: 

#3 Relinquished By: (Slg) Date: 

Time: Company Name: Time: 

‘#I Rscelved By: (Stg) #2 Received By: (Sig) Date: #3 Received By: (Slg) Late: 

Company Name: Time: Company Name: Time: 

Note (1): If ‘IN” lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if “Y” tab wilt begin processing batches now, 
Note (2): Samoles stored 60 days after date report mailed at no extra charge. Note (3): All lab copies of data destroyed after three years. 



501 Madison Avenue 

2. Ground Water B. HN03 + Ice G. Other 
C. NaOH + Ice H. NaHS04 t Ice W. GWA KKkeries 
0. H2S04 + Ice I. ZnAc+NaOH + Ice 

Sample ID 
(Q characters maximum) 

I I I I , , , , 

Remarks I Comments-- ,’ 
(see Notes 2 & 3) 

Note (1): If “N” lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if “Y lab will begin processing batches now. 
Note (2): Samples stored 60 days after date report,mailed at no extra charge. Note (3): AlI lab copies of data destroyed after three years. 



501 Madison Avenue 

BOX #2 A. HCI + Ice 
2. Ground Water 7. Oil 

3. Leachate 8. Waste 

4. Rlnsste 9. Other 

5. Soil I Sedlment / Sludge 

6. HN03 + Ice 0. Other 

C. NaOH + Ice H. NaHS04 + Ice 

D. H2S04 + Ice I. ZnAc+NaOH + Ice 

E. Unpreserved 

U. UnfIttered M. Medlum 
L. Low 

k.sw-848 . 

W. CWA SC%series 
I 0. Other : 

i 1 i ,. 

Box 

F 
8 E 
5 

i r 
AL- 

- 

0 
A 

L I 

Remarks / Comment&’ ’ 
(see Not& 2 & 3) 

Sample ID 
(9 characters maximum) 

Clients Special Instructions: Temperature 

Note (I): If “N” lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if “Y” lab will begin processing batches now. 
Note (2): Samples stored 60 days after date report mailed at no extra charge. Note (3): All lab copies of data destroyed after three years. ’ 





SAMPLE ID 
SAMPLE DATE 

METALS (q/kg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 

Potassium 
Selenium 

Silver 
Sodium 
Thallium 
Vanadium 

Zinc 

BASE-BGOZ-00 
7/13/00 

1380 
0.24 UJ 
0.73 

6 

0.058 U 
0.021 u 
52.7 J 
0.85 
0.19 J 

0.73 
365 
3.1 J 

27.9 J 
17 

0.028 UJ 
0.84 

22.3 J 

0.23 U 
0.084 u 
26.2 U 
0.35 UJ 

I.2 J 
I.5 u 

BASE-BG03-00 
7/13/00 

2090 
0.27 J 
0.27 U 
6.3 

0.042 J 
0.021 u 
87.6 J 

1.9 
0.083 u 

0.88 
971 

35 
47.4 J 
2.1 J 

0.048 
0.64 
34.4 J 

0.23 UJ 
0.083 U 
62.8 U 

0.34 UJ 
2.8 
2.5 U 

APPENDIX E.l 
ANALYTICAL RESULTS FOR FINE SAND SURFACE SOILS 

BASE BACKGROUND STIJDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

BASE-BG04-00 
7/l 1100 

8530 
0.32 UJ 
0.42 J 

14 
0.11 u 

0.021 u 
170 
9.4 
0.4 J 
1.3 

5000 
7.4 J 
274 
5.1 

0.038 
1.6 

169 J 

0.36 J 
0.085 U 
37.7 u 
0.35 UJ 

13.4 

3.8 

CTO-0371 

BASE-BG05-00 
7/13/00 

2320 

0.19 u 
0.3 J 
9.5 

0.094 J 
0.02 u 

17400 
r) 
L 

0.12 J 
0.41 u 
1040 

45 
333 
9.5 J 

0.044 u 
0.64 

45.8 J 

0.22 UJ 

0.079 u 
64.7 U 

0.32 UJ 
2.2 u 

2.7 

Notes: U - Not Detected 

BASE-BG06-00 
7/13/00 

3140 
0.22 UJ 
0.27 U 
6.7 

0.038 U 
0.021 u 

152 
3 

0.14 J 
0.83 
623 
4.6 J 

65.3 3 
2.1 

0.053 UJ 
0.91 

73.8 J 

0.25 J 

0.082 U 
61.1 U 

0.34 UJ 
3.4 
2.8 U 

BASE-BG09-00 
7/14/00 

190 
0.26 J 
0.26 U 

I.6 
0.02 J 
0.02 u 
46.2 U 
0.51 J 

0.082 U 

2.1 
I26 
2.8 
14 u 

2.3 U 
0.053 u 
0.092 U 

13.2 U 

0.22 u 

0.082 IJ 
73.7 u 
0.34 UJ 

1.2 J 
1.5 J 

BASE-BGIO-00 
7/l 3/00 

5390 

0.19 u 
0.64 J 

12 
0.07 J 
0.02 u 
592 
6.4 

0.34 J 

I.5 
3830 

5.4 J 
146 
6.4 J 

0.05 u 
1.4 

88.4 J 

0.22 UJ 

0.08 U 
69.1 U 

0.33 UJ 
9.8 
3.4 

BASE-BGI I-00 
7/I I/O0 

2540 
0.42 UJ 
0.83 J 
14. I 
0.11 J 
0.11 J 

105000 
9.7 
0.3 J 

2.9 
2420 
38.5 J 
1610 
25.9 

0.069 

I.6 
263 J 

0.63 J 

0.083 U 
307 
0.34 UJ 
7.7 

18.4 

@kg = Milligrams per Kilogram 
J - Resultant concentration is estimated 

SS Fine Sand.xls Fine Sand 
3/8/O I Page I of 5 



SAMPLE ID 
SAMPLE DATE 

METALS (mglkg) 

Aluminum 
Antimony 
Arsenic 

Barium 

Berylliuni 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 

Vanadium 
Zinc 

BASE-Be 17-00 
7/13/00 

2140 
0.19 u 

0.26 u 
6.1 

0.047 J 
0.02 u 
49.4 J 

1.7 
0.081 u 

I .2 
858 

8J 
48.7 J 
8.7 J 

0.037 u 
0.48 J 
27.6 J 
0.22 UJ 

0.081 U 
55.7 u 
0.34 UJ 

2.4 
5.2 

BASE-BGl8-00 
7/14/00 

894 
0.2 u 

0.27 U 

2.4 
0.01 u 

0.021 u 
44.2 J 
0.98 

0.083 II 
I.1 

751 
4J 

18.8 J 
2.6 J 

0.033 u 
0.24 J 

I5 J 
0.23 UJ 

0.083 U 
53.3 u 
0.34 UJ 

1.8 J 
3 

APPENDIX E.l 
ANALYTlCAL RESULTS FOR FINE SAND SURFACE SOI1.S 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

BASE-BG20-00 

7/l woo 

2520 J 
0.34 J 

0.29 U 
9.2 

0.0~51 J 

0.022 u 
48.6 J 
3.5 

0.17 J 
0.53 u 
707 J 
4.3 J 

75.2 J 
1.6 

0.032 J 
0.11 J 
74.2 J 
0.63 

0.089 u 
103 u 

0.37 UJ 

4.7 
0.36 J 

CTO-0371 

BASE-BG21-00 
7/l 5/00 

53.9 
0.19 u 
0.26 u 

2.3 
0.016 J 
0.02 II 
43.7 u 
0.29 U 

0.08 U 
0.24 U 

44 
0.45 
9.5 u 
3.3 J 

0.045 u 

0.09 u 
G.5 u 

0.22 u 
0.08 U 
46.5 u 
0.33 UJ 
0.44 J 
0.24 U 

Notes: U -Not Detected 
mg/kg = Milligrams per Kilogram 
J -Resultant coucentration is estimated 

BASE-BG22-00 
7/14/00 

4270 J 
0.25 J 
0.85 J 
9.2 

0.038 J 
0.02 u 
171 
4.4 

0.19 J 
1.2 

1890 J 
8.7 J 

95.9 J 
5.5 

0.04 

0.9 
73 J 

0.22 u 
0.081 u 

75.8 u 
0.33 UJ 

6.8 
1.9 J 

BASE-BG23-00 

711 l/O0 

2660 

0.9 J 
0.28 u 
9.1 

0.066 u 
0.021 u 
3840 

3.3 J 

0.2 J 
18.2 
1440 
32.5 J 
106 
18.7 

0.028 J 
1.8 

54.7 J 
0.23 U 

0.085 u 
52.4 U 
0.35 UJ 

3.6 J 
25.4 

BASE-BG24-00 

7/13/00 

123 
0.37 UJ 
0.27 U 

3.6 
0.013 u 
0.021 u 

327 
0.42 J 

0.083 U 

4.1 
106 

3J 
56.2 
3.1 

0.036 UJ 
0.64 u 
36.8 J 
0.34 J 

0.083 u 
85.7 u 
0.34 UJ 
0.49 J 
10.8 

BASE-BG25-00 

7/l 5100 

1460 

0.31 J 
0.46 J 

5.7 
0.082 J 
0.02 u 
112 
1.4 

0.089 J 
0.97 u 
884 

88.6 J 
2.3 J 

0.063 u 
0.55 
34.2 J 
0.32 J 
0.11 J 

78 u 
0.34 UJ 

3.8 
5.6 

SS Fine SandAs Fine Sand 

3/8101 



SAMPLE ID 

SAMPLE DATE 

METALS (mglkg) 
Alumiuum 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 

Sodium 

Thalliutn 

Vauadium 
Zinc 

BASE-BG26-00 

7/14/00 

919 
0.37 J 
0.25 u 
4.3 

0.026 J 

0.019 u 
126 
1.3 

0.076 U 
I.3 

456 
3.2 
29 J 
4.1 J 

0.048 u 
0.35 J 
17.6 u 
0.21 u 

0.076 U 

48.5 U 

0.32 UJ 

I.5 B 
2.7 

BASE-BG27-00 

7/14/00 

73 J 
0.26 J 
0.33 u 
0.73 J 

0.013 u 
0.026 U 

12.4 J 
0.22 u 
0.1 II 

0.34 u 
51.4 J 

IJ 
7.2 U 

0.53 u 
0.021 J 

0.12 u 
5.8 J 

0.28 U 
0.1 u 

112 u 

0.42 UJ 

0.36 J 
0.31 u 

APPENDIX E.l 
ANALYTICAL RESULTS FOR FINE SAND SURFACE SOILS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE, NORTH CAROLlNA 

BASE-BG28-00 

7/l 5/00 

2870 

0.19 u 
0.35 J 
6.9 

0.05 J 
0.056 J 
2030 

4.3 
0.16 J 

1.7 
2200 

3.4 
107 
8.5 J 

0.071 u 
0.76 
66.3 1 
0.37 J 

0.079 u 

49.5 u 

0.33 UJ 

5.2 
3.1 

CTO-0371 

BASE-BG30-00 

7/12/00 

29.4 
0.22 UJ 
0.26 u 
0.28 U 

0.018 U 
0.02 u 
II.8 u 
0.17 u 

0.079 u 
0.9 

26.3 
0.53 J 
6.9 U 

0.29 U 
0.017 u 
0.088 u 

3.8 U 
0.22 u 

0.079 u 

28.8 U 

0.32 UJ 

0.14 J 
I.1 u 

Notes: U - Not Detected 
mg/kg = Milligrams per Kilogram 
J - Resultant concentration is estimated 

BASE-BG3 l-00 

7/16/00 

6350 

0.22 UJ 
0.3 u 
24 

0.08 J 
0.023 (I 
67.8 J 
4.1 

0.26 J 
1.2 

2670 
5.7 
115 

5 
0.12 J 

1.4 
79 J 

0.25 U 
0.091 u 
78.7 U 

0.38 UJ 
6.5 
2.8 U 

BASE-BG32-00 

7/15/00 

1470 

0.22 u 
0.3 u 
2.2 

0.033 J 
0.023 U 
44.7 u 

1.3 
0.094 u 

0.82 u 
1030 

2.3 
38.5 J 
9.4 J 

0.066 U 
0.31 J 
28.9 J 
0.26 U 

0.094 u 

94.3 u 

0.39 UJ 

2.3 J 
1.8 J 

BASE-BG33-00 

7/14/00 

31 
0.2 u 

0.27 U 
0.48 II 

0.018 J 
0.021 u 
37.2 U 
0.26 U 

0.083 U 
0.28 U 
40.2 

1.2 
10.1 u 
5.2 J 

0.036 U 
0.093 u 

10.3 u 
0.23 U 

0.083 U 

73.2 U 

0.34 UJ 
0.35 J 
0.37 II 

BASE-BG34-00 

7/l 5/00 

1820 

0.28 J 
0.26 II 
3.5 

0.036 J 
0.02 u 
67.5 J 

1.9 
0.12 J 
2.2 
836 
2.6 

53.5 J 
14.2 J 

0.063 u 
0.53 
29.8 J 
0.22 u 

0.079 u 

69.1 U 

0.33 UJ 
2.4 
5.4 

SS Fine Sand XII Fine Sand 
3/8/O I Page 3 of 5 



SAMPLE ID BASE-BG35-00 

SAMPLE DATE 7/16/00 

MJXALS (mg/kg) 
Aluminum 

Antimony 

Arsenic 

Barium 
Beryllium 
Cadmiutn 

Calcium 

Chromium 

Cobalt 
Copper 
Iron 
Lead 
Magnesinor 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

2630 J 

0.46 J 

0.27 U 
6 

0.06 J 
0.021 u 

423 

2.2 

0.15 J 
38.5 
1520 J 

4.3 J 
159 
16.9 
0.04 
0.62 

41 J 
0.46 J 

0.083 U 
111 u 

0.34 UJ 
2.4 
3.4 

BASE-BG36-00 

Ill 5/00 

670 
0.28 J 

0.28 U 

2.2 

0.033 J 
0.022 II 

77.2 J 

0.9 
0.086 u 

I.1 
434 
3.9 

32.1 J 
2.8 J 

0.08 U 
0.097 u 

18.8 u 
0.24 U 

0.086 u 
67.4 U 
0.36 UJ 

1.5 J 
1.3 J 

APPENDIX E.l 
ANALYTICAL RESULTS FOR FINE SAND SURFACE SOILS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE, NORTH CAROI,INA 

BASE-BG37-00 
7/16/00 

2450 J 
0.55 J 

0.35 u 
I.6 

0.014 u 
0.027 U 

30.7 J 

2.6 
0.11 u 

1u 
538 J 
2.4 J 

19.8 J 
IU 

0.029 J 
0.3 J 

23.7 J 
0.31 J 
0.11 u 
127 U 

0.45 UJ 
3.1 
5.3 

CTO-037 1 

BASE-BQS-00 

7/16/00 

54.5 

0.2 UJ 

0.27 U 

0.93 J 
0.01 u 

0.021 u 
I43 

0.24 J 
0.084 U 
0.43 J 
40.1 
0.99 
21.6 J 
0.74 J 

0.051 J 
0.095 u 

10.2 J 
0.23 U 

0.084 U 
83.6 U 
0.35 UJ 
0.27 .I 

1.6 II 

Notes: U - Not Detected 
mg/kg = Milligrams per Kilogram 
J - Resultant concentration is estimated 

BASE-BG39-00 
7/16/00 

1040 

0.23 UJ 

0.32 U 

4.4 
0.012 u 
0.037 J 

222 

1.4 

0.098 U 
0.88 
369 
5.8 

24.1 J 
1.7 

0.086 J 
0.19 J 
18.7 J 
0.27 U 

0.098 U 
94.8 U 
0.4 UJ 
1.5 J 
6.3 

BASE-BG4 l-00 

7/l 5/00 

1120 

0.48 J 

0.37 J 

2.5 
0.037 J 
0.064 J 

402 

I.7 

0.097 u 
1.2 

724 
2.1 

42.2 J 
4.5 J 

0.05 u 
0.37 J 
21.9 U 
0.27 U 

0.097 u 
95.4 u 
0.4 UJ 
1.8 J 
I.5 J 

BASE-BG42-00 

7/16/00 

2420 

0.33 UJ 

0.29 U 
4.6 

0.041 J 
0.022 u 

268 

2.3 
0.14 J 
5.4 

1090 
3.7 

81.1 J 
5.8 

0.059 J 
0.53 J 
33.6 J 
0.24 U 

0.089 U 
14.3 u 
0.36 UJ 

2J 
73.9 

BASE-BG43-00 
7/l 6/00 

79.6 
0.2 UJ 

0.28 U 
1.1 

0.011 u 
0.021 u 

25.3 J 
0.41 J 

0.085 U 
0.29 J 
55.8 
I.5 
9.8 J 

0.94 J 
0.047 J 
0.096 U 

13 J 
0.23 U 

0.085 U 
78.8 U 
0.35 UJ 
0.54 J 

1.3 u 

SS Fine SandAs Fine Sand 
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SAMPLE ID 
SAMPLE DATE 

BASE-BG44-00 
7/16/00 

METALS (mg/kg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 

Lead 
Magnesium 
Mangancsc 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

3160 
0.2 UJ 

0.58 J 
13.8 

0.079 J 
0.021 u 
56.2 J 
2.7 

0.13 J 
0.96 
1400 

6.1 
68.9 J 
8.6 

0.096 J 
0.58 
39.7 J 
0.23 U 

0.085 U 
85.1 U 
0.35 UJ 
3.8 
2.8 U 

BASE-BG45-00 
7/17/00 

664 

0.2 UJ 
0.27 U 
2.7 

0.012 J 
0.021 u 

72.1 J 
1.2 

0.084 U 
0.44 J 
346 
1.7 

25.8 J 
^ 
L 

0.06 J 
0.094 u 
23.6 J 
0.23 U 

0.084 II 
85.7 U 
0.34 UJ 

1.6 J 
1.6 U 

APPENDIX E.1 
ANALYTICAL RESULTS FOR FINE SAND SURFACE SOILS 

BASE BACKGROUND STIJDY 
MCB, CAMP LEJEUNE, NORTII CAROLINA 

BASE-I3G46-00 

7/13lOO 

478 
0.46 J 
0.27 U 
2.1 

0.01 II 
0.021 u 

58.6 J 
0.7 

0.083 U 
4.9 
298 
5.5 J 

22.2 J 
25 

0.038 U 
0.15 J 

19.4 J 
0.23 UJ 

0.083 U 
52.9 U 
0.34 UJ 

1.2 J 
8.5 

Notes: U - Not Detected 

mg/kg = Milligrams per Kilogram 
J - Resultaut concentration is estimated 

CTO-0.371 

BASE-BG47-00 BASE-BG48-00 BASE-BG49-00 BASE-BG50-00 
7/16/00 7/12/00 7/12/00 7/12/00 

708 
0.2 UJ 

0.27 U 
4.5 

0.016 J 
0.02 u 
176 
I.3 

0.11 J 
0.89 
412 
2.4 

30.1 J 
8 

0.058 J 
0.44 J 
24.7 J 
0.23 U 

0.082 U 
78.2 U 
0.34 UJ 
2.7 

2u 

40.8 
0.2 UJ 

0.27 U 
0.32 U 

0.015 u 
0.021 u 

I8 U 
0.3 0 

0.083 U 
0.16 U 
34.8 
0.57 J 
5.2 U 

0.49 u 
0.017 u 
0.093 u 

4.7 u 
0.23 U 

0.083 U 
26.5 U 
0.34 UJ 
0.16 J 
0.67 U 

7280 

0.2 UJ 
0.39 J 
19.5 
0.11 J 

0.021 u 
369 
6.9 

0.37 J 
0.98 
2290 

5.2 J 
222 
3.7 

0.023 J 
I.3 

212 J 
0.23 U 

0.085 U 
25.3 U 
0.35 UJ 
10.5 

3.2 

41.6 

0.27 UJ 
0.27 
0.69 U 

0.017 II 
0.021 u 

18.3 U 
0.45 u 

0.083 U 
0.16 U 
94.5 

1.4 J 
7.1 u 

0.64 J 
0.02 J 

0.094 u 
5u 

0.23 II 
0.083 U 
31.8 U 
0.34 UJ 
0.54 J 
0.66 u 



METALS @g/kg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Berylliunl 

Cadmium 
Calcium 

Chromium 

Cobalt 
Copper 
iron 

Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 

Zinc 

Minimum 
Non-Detect 

0 
0.19 u 
0.25 u 
0.28 u 
0.01 u 

0.019 u 
11.8 u 

0.17 u 

0.076 U 
0.16 U 

0 
0 

5.2 u 
0.29 U 

0.017 u 
0.088 U 

3.8 II 
0.21 u 

0.076 U 
25.3 U 
0.32 UJ 

1.5 B 

0.24 U 

Maximum 
Non-Detect 

0 
0.42 UJ 
0.35 u 
0.69 U 
0.11 u 

0.027 U 
46.2 U 

0.45 u 

0.11 u 
I u 
0 
0 

14 u 
2.3 U 

0.08 u 
0.64 u 
21.9 II 
0.28 u 
0.11 u 
127 U 

0.45 IJJ 
2.2 u 

2.8 u 

APPENDIX E.2 
STATISTICS FOR INORGANIC-S IN FINE SAND SURFACE SOILS 

BASE BACKGROUND STUDY 
MCB. CAMP LEJEUNE, NORTH CAROLINA 

CTO-0371 

Miriimum 
Detected 

29.4 
0.25 J 
0.27 
0.73 J 

0.012 J 
0.037 J 

12.4 J 

0.24 J 

0.089 J 
0.29 J 
26.3 
0.45 

9.8 J 
0.64 J 
0.02 J 
0.11 J 
5.8 J 

0.25 J 
0.11 J 
307 

0 
0.14 J 

0.36 J 

Maximum 
Detected 

Percent 
Non-Detect 

8530 0% 
0.9 J 64% 

0.85 J 69% 
24 10% 

0.11 J 38% 
0.11 J 90% 

105000 18% 

9.7 15% 
0.4 J 54% 

38.5 26% 
5000 0% 
38.5 J 0% 
1610 18% 
25.9 13% 
0.12 J 51% 

1.8 31% 
263 J 23% 
0.63 17% 
0.11 J 97% 
307 97% 

0 100% 
13.4 5% 
73.9 38% 

Detected 
Frequency 

of Detection 
Arithmatic Mean 
Positive Detects 

Median 
Positive Detects 

Arithmatic Mean 
Half Non-Detects 

100% 39139 1951.28 1460 1951.2769 
36% 14139 0.39 0.33 0.2147 
31% 12139 0.52 0.44 0.2554 
90% 35139 6.44 4.6 5.8012 
62% 24139 0.05 0.04 0.0364 
10% 4139 0.07 0.06 0.0163 
82% 32f39 4146.04 134.5 3404.6987 
85% 33139 2.63 1.9 2.2501 
46% 18/39 0.2 0.17 0.1151 
74% 29139 3.42 1.2 2.6094 
100% 39f39 974.64 707 974.6436 
100% 39f39 5 24 3.4 5.2369 
82% 32139 127.98 54.85 105.7846 
87% 34139 6.43 4.75 5.6647 
49% 19f39 0.05 0.05 0.0366 
69% 27139 0.72 0.58 0.5227 
77% 30/39 56.25 34.3 44.5769 
23% 9139 0.41 0.36 0.1838 
3% l/39 0.11 0.11 0.0443 
3% 1139 307 307 41.4308 
0% o/39 0 0 0.1755 
95% 37f39 3.11 2.3 2.9959 
62% 24139 8.27 3.4 5.374 

SS Fine SandAs Repollillg 
3/8/O I Page I Of 3 



METALS @g/kg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 

Cadmium 
Calcium 
Cliromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Standard Upper 95% Log Arithmatic Mean Log Standard Degree of 
Deviation Confidence Level Half Non-Detects Deviation Freedom 

H Statistic Log llpper 95% 
Confidence Level 

2059.1468 2507.1818 6.7 1.7 38 3.355 8756.887 
0.1705 0.2607 -1.76 0.63 38 2.075 0.2601 
0.2077 0.3115 -1.59 0.62 38 2.075 0.3043 
5.4781 7.2801 1.21 I .26 38 3.008 13.7358 
0.0305 0.0446 -3.73 I 38 2.383 0.0579 
0.0193 0.02 15 -4.37 0.56 38 1.988 0.0178 

16933.1532 7976.1175 4.77 1.98 38 3.715 2783.5166 
2.3828 2.8934 0.2 I .26 38 3.008 5.0425 
0.101 0.1424 -2.48 0.78 38 2.171 0.1497 
6.6091 4.3936 -0.1 1.31 38 3.008 4.0486 

1093.7079 1269.9103 6.14 I .45 38 3.008 268 I X206 
7.4653 7.2523 1.18 0.93 38 2.383 7.2052 

258.1513 175.4773 3.64 1.41 38 3.008 205.192 
5.8706 7.2496 1.15 1.24 38 2.682 11.6883 
0.0239 0.043 1 -3.48 0.59 38 1.988 0.0444 
0.5069 0.6595 -1.28 1.28 38 3.008 1.1877 
56.1883 59.746 3.17 1.21 38 2.682 83.3406 
0.1396 0.2215 -1.87 0.54 38 1.988 0.2115 
0.01 I3 0.0474 -3.13 0.17 38 1.734 0.0463 
45.3844 53.6832 3.52 0.55 38 1.988 47.0093 
0.0139 0.1793 -1.74 0.07 38 1.695 0.1791 
3.0887 3.8298 0.56 1.15 38 2.682 5.5756 
12.3206 8.7002 0.66 1.38 38 3.008 9.8619 

APPENDIX E.2 
STATISTICS FOR INORGANICS IN FINE SAND SURFACE SOILS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE, NORTII CAROLINA 

CTO-0371 

Location of 
Maximum Detect 

BASE-BGO4-00 
BASE-BG23-00 
BASE-BGZZ-00 
BASE-BG3 l-00 

BASE-BGI I-OO,BASE-BG49-00 
BASE-BGI l-00 
BASE-BGI I-00 
BASE-BGI l-00 
BASE-BG04-00 
BASE-BG35-00 
BASE-BG04-00 
BASE-BGI l-00 
BASE-BGl l-00 
BASE-BGI l-00 
BASE-BG3 I-00 
BASE-BG23-00 
BASE-BGl l-00 

BASE-BGI I-OO,BASE-BG20-00 
BASE-BGZS-00 
BASE-BGI l-00 

BASE-BG04-00 
BASE-BG42-00 

SS Fine Sand.xls Rcpurting 
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METALS (m&kg) 
Aluminum 
Antimony 
Arsenic 
Bariunl 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Mangauese 
Mercury 
Nickel 

Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Lognormal Distribution 
W-Value 

0.86986015 1 0.939 FALSE 
0.838257924 0.939 FALSE 
0.72 1066286 0.939 FALSE 

0.924290787 0.939 FALSE 
0.91603916 0.939 FALSE 
0.459523 13 0.939 FALSE 
0.895502608 0.939 FALSE 
0.943356905 0.939 TRUE 
0.819799888 0.939 FALSE 

0.954337466 0.939 TRUE 

0.921212119 0.939 FALSE 

0.95301944 0.939 TRUE 

0.969388197 0.939 TRUE 

0.95934032 0.939 TRUE 
0.979526993 0.939 TRUE 

0.870415366 0.939 FALSE 

0.972283997 0.939 TRUE 

0.650193119 0.939 FALSE 
0.508915188 0.939 FALSE 
0.873712877 0.939 FALSE 
0.807567065 0.939 FALSE 
0.967105034 0.939 TRUE 

0.984163324 0.939 TRUE 

Quantile True/False 

APPENDIX E.2 
STATISTICS FOR INORGANICS IN FINE SAND SURFACE SOILS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJE:UNE, NORTH CAROLINA 

CTO-0371 

Normal Distribution 
W-Value Quantile True/False 

Sample 
C01mt of Detection 

0.823783118 0.939 FALSE 39 39/39 
0.730609284 0.939 FALSE 39 14139 
0.656915057 0.939 FALSE 39 12139 
0.849204019 0.939 FALSE 39 35139 
0.873027677 0.939 FALSE 39 24139 
0.380029175 0.939 FALSE 39 4139 
0.215071375 0.939 FALSE 39 32139 
0.790385878 0.939 FALSE 39 33139 
0.759122863 0.939 FALSE 39 18139 
0.372423452 0.939 FALSE 39 29139 
0.791357262 0.939 FALSE 39 39139 
0.505404769 0.939 FALSE 39 39139 
0.368306228 0.939 FALSE 39 32139 
0.8079463 12 0.939 FALSE 39 34139 

0.834634562 0.939 FALSE 39 19139 

0.842284302 0.939 FALSE 39 27139 

0.684846594 0.939 FALSE 39 30139 

0.59073 106 0.939 FALSE 39 9139 
0.380773035 0.939 FALSE 39 II39 

0.403 127885 0.939 FALSE 39 l/39 
0.7789955 0.939 FAISE 39 o/39 

0.802759422 0.939 FALSE 39 37139 

0.414659311 0.939 FALSE 39 24139 

SS Fine Sand.& Rqmliq 
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APPENDIX E 
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APPENDIX E 
GRAPH 2 
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APPENDIX E 
GRAPH 3 
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APPENDIX E 
GRAPH 4 
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APPENDIX F.l 
ANALYTICAL RESULTS FOR LOAMY SURFACE SOILS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

CTO-0371 

SAMPLE ID BASE-BCO l-00 BASE-BG07-00 BASE-BGOS-00 BASE-BG12-00 BASE-BG13-00 BASE-BG14-00 BASE-BGI 5-00 BASE-BG16-00 
SAMPLE DATE 7/l l/O0 7/13/00 7/16/00 711 l/O0 711 l/O0 7/12/00 7/l 6/00 7/13/00 

METALS (mg/kg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Cliromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 

Sodium 
Tl~allium 

Vauadiw 
Zinc 

2040 2170 
0.22 UJ 0.2 u 
0.28 II 0.27 U 
3.9 7.3 

0.062 U 0.029 J 
0.021 u 0.021 u 
28.4 U 299 
2.7 2.3 

0.086 u 0.083 U 
0.33 J 0.84 U 
251 1300 
3.2 J 12.1 J 

25.9 J 45.4 J 
0.81 J 1.3 J 

0.041 0.056 U 
0.31 J 0.42 J 

46.4 J 35.9 J 
0.24 U 0.23 UJ 

0.086 u 0.083 U 

30.8 U 73.1 u 

0.35 UJ 0.34 UJ 

3.3 4.1 

0.9 U 3.5 

3680 J 
0.32 J 
0.62 J 
16.7 

0.077 J 
0.023 U 
11500 

4.6 
0.44 J 

‘ 

2410 J 
8.2 J 
286 
49 

0.052 
1.2 
139 

0.43 J 
0.092 U 

129 U 

0.38 UJ 

7.6 

6 

9130 
0.44 UJ 
0.73 J 
19.6 
0.14 J 

0.033 u 
200 
9.6 

0.45 J 
2.2 

6050 
9.9 J 
241 
7.3 

0.06 
1.7 
168 J 

0.73 J 
0.13 u 
46.9 U 

0.55 UJ 
16.6 

4.8 

5390 
0.49 J 
0.49 J 
9.2 

0.09 u 
0.022 u 
75.3 J 
6.1 J 

0.31 J 
1.6 

7900 
5.4 J 
130 
3.1 

0.018 U 
0.83 
162 

0.38 J 
0.097 J 
39.8 U 

0.36 UJ 

12.4 J 

4.3 

Notes: U - Not Detected 
mg/kg - Milligrams per Kilogram 
J - Resultant concentration is estimated 

3770 
0.23 UJ 
0.3 u 
12 

0.098 II 
0.023 U 

344 
3.3 
0.1 J 

0.57 J 
2910 

5.1 J 
114 J 
5.3 

0.032 J 
0.49 J 
61.7 J 
0.42 J 

0.093 u 
38.5 U 

0.38 UJ 

4.8 

2.8 

4730 J 
0.3 J 
0.3 u 
IO 

0.1 J 
0.023 U 
44.3 J 

5 
0.51 J 

1.6 
1220 J 

7.9 J 
131 
2.5 

0.061 
0.72 
124 
0.8 

0.092 U 
102 u 

0.38 UJ 

5.6 
I J 

4820 
0.34 J 

1 

20 
0.072 J 
0.056 J 
8720 

7.4 
0.29 J 
5.8 

3940 
26.8 J 
330 
13.6 J 
0.26 U 

1.4 
102 

0.22 UJ 
1.1 

62.2 U 
0.33 UJ 

9.1 

25.2 

SS LoanrSilt.nlr Loam-Silt 
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SAMPLE ID 

SAMPLE DATE 

METALS @g/kg) 
Aluminum 
Antimony 

Barium 

Beryllium 

Cadmium 
Calcimn 
Chromium 

Cobalt 

Copper 
Iron 
Lead 
Magnesium 

Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 

Sodium 
Thallium 
Vanadium 
Zinc 

BASE-BG19-00 
7/14/00 

5680 
0.2 u 

0.83 J 

15.2 

0.075 J 
0.021 u 

726 
7.2 

0.21 J 

I.5 
3280 
11.7 
193 
5.4 J 
0.1 IJ 

0.96 
135 

0.28 J 
0.084 u 
82.3 U 
0.35 UJ 
II.1 
5.2 

BASE-BG29-00 
7/12/00 

2070 17600 J 
0.2 UJ 0.6 J 

0.27 U 1.3 J 
5.9 15.7 

0.038 U 0.53 J 
0.021 u 0.033 u 
4210 80.5 J 

2.8 12.6 

0.1 J 0.36 J 

I.6 1.4 
1660 12200 J 

3.8 J 8.7 J 
92 J 226 
28 6.3 

0.027 UJ 0.11 
0.73 u 1.5 
58.9 J 133 J 
0.23 IJ 3.4 

0.083 IJ 0.21 J 
50.8 u I59 u 
0.34 UJ 0.54 UJ 
4.8 26.2 
5.7 2.1 J 

APPENDIX F.1 
ANALYTICAL RESULTS FOR LOAMY SURFACE SOILS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

CTO-0371 

BASE-BG40-00 
7/l 6/00 

Notes: U - Not Detected 
mg/kg - Milligrams per Kilogram 
J - Resultant concentration is estimated 

rage 2 of 2 



METALS (mg/kg) 
Aluminum 
Antimony 

Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Cbromium 
Cobalt 
Copper 
iron 
Lead 
Magnesimn 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Minimum Maximum 
Non-Detect Non-Detect 

0 0 2040 17600 J 0% 100% 1 l/l 1 
0.2 UJ 0.44 UJ 0.3 J 0.6 J 55% 45% 511 I 

0.27 U 0.3 u 0.49 J 1.3 J 45% 55% 6111 
0 0 3.9 20 0% 100% 1 I/l I 

0.038 U 0.098 U 0.029 J 0.53 J 36% 64% 7/l 1 
0.021 u 0.033 u 0.056 J 0.056 J 91% 9% 1/l 1 
28.4 U 28.4 U 44.3 J 11500 9% 91% IO/11 

0 0 2.3 12.6 0% 100% 11111 
0.083 U 0.086 u 0.1 J 0.51 J 18% 82% 9/1l 
0.84 u 0.84 I! 0.33 J 5.8 9% 91% IO/II 

0 0 251 12200 J 0% 100% 11/11 
0 0 3.2 J 26.8 J 0% 100% I III I 
0 0 25.9 J 330 0% 100% I l/l I 
0 0 0.81 J 49 0% 100% 1 l/l 1 

0.018 U 0.26 U 0.032 J 0.11 45% 55% 6111 
0.73 u 0.73 u 0.31 J 1.7 9% 91% 1011 I 

0 0 35.9 J 168 J 0% 100% 1 l/l 1 
0.22 UJ 0.24 U 0.28 J 3.4 36% 64% 7111 

0.083 U 0.13 u 0.097 J 1.1 73% 27% 3/l I 
30.8 u 159 u 0 0 100% 0% 0111 
0.33 UJ 0.55 UJ 0 0 100% 0% O/II 

0 0 3.3 26.2 0% 100% 11/11 
0.9 u 0.9 u I J 25.2 9% 91% IO/l 1 

APPENDIX F.2 
STATISTICS FOR INORGANICS IN LOAMY SURFACE SOILS 

BASE BACKGROUND STUDY 
MCB, CAhIP LEJEIJNE, NORTH CAROLINA 

CTO-0371 

Detected 
Maximum 
Detected 

Percent 
Non-Detect 

Percent 
Detected 

Frequency 
of Detection 

Aritbmatic Mean 
Positive Detects 

Median 
Positive Detects 

5552.7273 4730 
0.41 0.34 

0.8283 0.78 
12.3182 12 
0.1461 0.071 
0.056 0.056 

2619.91 321.5 
5.7818 5 
0.3078 0.31 

I .86 1.6 
3920.0909 2910 

9.3455 8.2 
164.9364 131 
11.1464 5.4 
0.0593 0.056 
0.953 0.895 

105.9909 124 
0.92 0.43 
0.469 0.21 

--- ---- 
___ -_-_ 

9.6 7.6 
6.06 4.55 

SS Loam-Silt xls Keprting 
318101 



METALS (mg/kg) 
Aluminum 
Atitimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 

Chromium 

Cobalt 
Copper 
Iron 

Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodimn 
Thallium 
Vanadiutn 
Zinc 

Arithmatic Meao Standard Upper 95% Log Aritlunatic Mean Log Standard Degree of 
Half Non-Detects Deviation Confidewe Level Half Non-Detects Deviation Freedom 

H Statistic Log IJpper 95% 
Confidence Level 

5552.7213 4492.0688 8007.5428 8.4053 0.6547 10 2.466 9229.5233 
0.2541 0.1737 0.349 -1.5853 0.6917 10 2.466 0.4463 
0.5164 0.4128 0.742 -1.0178 0.9289 IO 2.998 1.3421 
12.3182 5.5083 15.3284 2.3993 0.5269 10 2.314 18.6095 
0.1061 0.1449 0.1853 -2.7076 0.9032 10 2.998 0.2361 
0.016 0.0134 0.0233 -4.293 0.4975 IO 2.176 0.0218 

2383.0273 4053.8207 4598.3499 5.9409 2.2041 10 6.312 351293.5145 
5.7818 3.2323 7.5482 1.615 0.557 1 10 2.314 8.8272 
0.2595 0.1712 0.353 1 -I .6562 0.9277 10 2.998 0.7072 
1.7291 I .4864 2.5414 0.2594 0.8179 10 2.81 3.7459 

3920.0909 3540.755 5855.0346 7.8587 1.0632 IO 3.5 14774.2914 
9.3455 6.5117 12.904 2.062 0.5982 IO 2.314 14.5655 

164.9364 98.0362 218.511 4.8812 0.7859 10 2.632 345.203 1 
11.1464 14.7368 19.1997 1.7378 I .2264 10 3.5 46.86 I9 
0.0533 0.0374 0.0737 -3.1852 0.8027 10 2.81 0.1 165 
0.8995 0.4913 1.168 -0.2601 0.6035 10 2.466 1.4809 

105.9909 47.5669 13 1.9852 4.5457 0.5424 10 2.314 162.3413 
0.6273 0.9509 1.1469 -I .0836 1.0712 10 3.5 1.9655 
0.1617 0.3152 0.3339 -2.5854 1.0204 IO 3.5 0.3924 
37.0182 20.501 48.2215 3.48 18 0.5277 10 2.314 54.99 I5 
0.1955 0.039 I 0.2169 -1.6481 0. I788 10 1.86 0.2172 

9.6 6.8624 13.3501 2.0637 0.643 1 10 2.466 15.9904 

5.55 6.7748 9.2523 1.2419 1.0397 IO 3.5 18.7862 

APPENDIX F.2 
STATISTICS FOR INORGANICS IN LOAMY SURFACE SOILS 

BASE BACKGROUND STIJDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

CTO-0371 

Location of 
Maximum Detect 

BASE-BCi40-00 
BASE-BG40-00 
BASE-BG40-00 
BASE-BG16-00 
BASE-BG40-00 
BASE-BGl6-00 

BASE-BG08-00 
BASE-BG40-00 

BASE-BGlS-00 
BASE-BG16-00 
BASE-BG40-00 

BASE-BG 16-00 
BASE-BGl6-00 
BASE-BGOS-00 
BASE-BG40-00 
BASE-BG12-00 
BASE-BGl2-00 
BASE-BG40-00 
BASE-BG 16-00 

BASE-BG40-00 
BASE-BGl6-00 

SS Lam-Silt xls Repming 
3/8/O 1 Page 2 of 3 
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METALS (mg/kg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Betyllh 

Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
l’olassiuni 
Selenium 
Silver 
Sodiutn 
Thallium 
Vanadium 
Zinc 

Lognormal Distribution 
W-Value Quantile True/False 

0.921964616 0.85 TRUE 
0.858087963 0.85 TRUE 
0.819542796 0.85 FALSE 
0.929090568 0.85 TRUE 

0.93 1890793 0.85 TRUE 

0.587418585 0.85 FAISE 
0.941625372 0.85 TRUE 
0.957339123 0.85 TRUE 

0.86500979 0.85 TRUE 
0.905838459 0.85 TRUE 
0.955883864 0.85 TRUE 

0.96197756 0.85 TRUE 
0.915817461 0.85 TRUE 
0.976713378 0.85 TRUE 

0.94940065 0.85 TRUE 
0.931491783 0.85 TRUE 
0.873668262 0.85 TRIJE 
0.888399708 0.85 TRUE 

0.660386241 0.85 FALSE 

0.964208293 0.85 TRUE 

0.727314212 0.85 FALSE 

0.959411341 0.85 TRUE 

0.938134163 0.85 TRUE 

\ 
j 

APPENDIX F.2 
STATISTICS FOR INORGANICS IN LOAMY SURFACE SOILS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

CTO-0371 

Normal Distribution 
W-Value Quantilc True/False 

0.733521465 0.85 FALSE 
0.850292468 0.85 TRUE 
0.8600763 I7 0.85 TRUE 
0.949554014 0.85 TRUE 

0.566673576 0.85 FALSE 
0.465584857 0.85 FALSE 
0.65 1337.507 0.85 FALSE 
0.911302648 0.85 TRUE 

0.916965035 0.85 TRUE 
0.728758087 0.85 FALSE 
0.857235908 0.85 TRUE 
0.777751339 0.85 FALSE 
0.962457981 0.85 TRUE 
0.701098163 0.85 FALSE 
0.895376361 0.85 TRUE 
0.925235827 0.85 TRUE 
0.904315009 0.85 TRUE 
0.566302867 0.85 FALSE 
0.444164474 0.85 FALSE 
0.892188747 0.85 TRUE 
0.68746635 1 0.85 FALSE 
0.835120417 0.85 FALSE 
0.612513607 0.85 FALSE 

II 
II 
II 
II 

II 
II 
II 
11 
II 
11 
II 
11 
II 
II 
11 
II 
11 
II 
II 
II 
I1 
II 
II 

Frequency 
of Detection 

I l/11 
5/l I 
601 
ll/ll 
7/ll 

I11 I 
10111 
ll/ll 

9/ll 
IO/11 
I101 
I l/I I 
I l/l1 
II/II 
6/l I 
10/l 1 
I l/l 1 
7111 
3/l I 
o/11 
O/II 
II/11 
10111 

SS Loam-Silt xls Reporting 
3/S/01 Pa$,e 3 of 3 



APPENDIX F 
GRAPH 1 
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APPENDIX F 
GRAPH 3 

18000 

16000 

14000 

p 12000 

E E 
z 

10000 
.- 
ii 8000 
z 

6000 

4000 

BASE BACKGROUND SURFACE SOILS - LOAM/SILT 
Scatter Pbt 

Aluminum vs Chromium 

0 0 

0 

0 0 

00 

0 2 4 6 8 10 12 14 

Chromium (mg/kg) 

K:\62470\371phase\data\datatables\lejeunebackground\tables\basetables\newstats\regress~on\SS Loam-SiltRGW to Cr Chart 2 

LEGEND 

---___--- 
pto Cr Data Paid 

4/5/o 1 



APPEidDlX F 
GRAPH 4 
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SAMPLE ID BASE-BGOG-05 BASE-BGOX-05 
SAMPLE DATE 7/l3/00 7/16/00 

METALS (mg/kg) 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 

Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 

Vanadium 
Zinc 

3330 
0.2 UJ 
1.1 

18.2 
0.069 U 
0.021 u 

61.3 J 
5.2 
0.1 J 
1.4 

2410 
35 

78.1 J 
1.4 

0.028 UJ 
0.53 u 

66 J 
0.27 J 

0.082 U 
49.6 U 
0.34 UJ 

7.4 
2.4 U 

1570 J 
0.41 J 
0.3 u 

3.4 
0.012 u 

0.023 U 
22.X J 

3.2 
0.092 U 
0.48 U 
1130 J 

2.5 J 
63.3 J 

L 

0.029 J 

0.1 u 

57.9 J 
0.4 J 

0.092 u 
102 u 

0.38 UJ 

7.7 
0.28 U 

APPENDIX G.1 
ANALYTlCAL RESULTS FOR SUBSURFACE SANDS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

CTO-037 1 

BASE-BG09-05 BASE-BGlO-03 
7/14/00 7/13/00 

7640 
0.22 u 

0.3 u 
7.9 

0.097 J 
0.023 U 
39.4 u 
7.5 

0.35 J 
0.72 U 
1330 

5.1 
214 
3.7 J 

0.055 u 
1.2 

292 
0.25 U 

0.091 u 
51.2 U 
0.38 UJ 

6.3 
4.2 

1410 

0.35 J 
0.27 U 

2 

0.028 J 

0.021 u 
63.2 J 

1.6 
0.083 U 

0.3 u 
356 
1.9 J 

46.9 J 
1.3 J 

0.027 U 

0.2 J 
32 J 

0.23 UJ 
0.083 u 
64.6 U 
0.34 UJ 

1.7 J 
1.2 u 

Notes: U - Not Detected 
mg/kg - Milligrams per Kilogram 
1 - Rew!!ant Cancentra!ion is Estimated 

BASE-BG12-04 BASE-BG16-04 
711 l/00 7/13/00 

1740 
0.21 UJ 
0.29 U 

3.9 
0.035 u 
0.022 u 
29.7 u 

1.8 

0.11 J 
0.24 J 
329 
1.9 J 

44.7 J 
L 

0.022 J 
0.37 J 
53.6 J 
0.24 (J 

0.088 U 
34.7 u 
0.36 UJ 

1.9 J 
1.6 U 

1200 

0.23 U 
0.32 U 
3.2 

0.024 J 
0.024 U 
73.6 J 

1.6 
0.098 u 
0.31 u 
4x1 
1.8 J 

38.5 3 
1.6 J 

0.027 U 
0.34 J 
31.8 J 
0.27 UJ 

0.098 U 
71.3 u 
0.4 UJ 
2.3 J 
1.3 u 

BASE-BGlX-02 BASE-BG19-04 
7/14/00 7/14/00 

260 J 
0.2 UJ 

0.28 u 
1.2 

0.011 u 

0.022 u 
12.7 J 
0.83 

0.087 U 
0.43 u 
121 J 
1.3 J 

16.X J 
1.9 

0.019 u 
0.097 u 

17.6 J 
0.24 U 

0.087 U 
80.2 U 
0.36 UJ 
0.75 J 
0.26 II 

4620 
0.21 u 

0.88 J 
5.3 

0.058 J 
0.022 u 
26.X U 

5.3 

0.14 J 
0.7 u 

1580 
3.3 
130 

25 
0.047 u 
0.55 J 
130 

0.26 J 
0.089 U 
44.6 U 
0.37 UJ 
7.6 
1.5 J 

BASE-BG20-01 

7/16/00 

4070 J 

0.23 UJ 
0.31 u 
10.4 

0.062 J 

0.024 U 
X7.2 J 
7.8 

0.21 J 
0.95 
840 J 
5.1 J 
144 
4.7 

0.031 J 

0.39 J 
176 

0.44 J 
0.095 u 

116 U 
0.39 UJ 
13.7 
0.33 J 

SO Saod xk Sand 
3/S/01 
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SAMPLE ID BASE-BG21-02 BASE-BG22-04 

SAMPLE DATE 

METALS (mg/kg) 
Aluminum 
Anthnony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 

‘lhalliun~ 

Vanadium 

Zinc 

7/ t5/00 

8640 
0.22 u 

0.3 u 
7.1 

0.081 J 

0.023 U 
38.5 U 
9.4 

0.74 
0.66 U 
1770 

6 
193 
5.9 

0.061 
1.9 
190 

0.25 u 
0.092 U 
83.9 U 

0.38 UJ 

7.1 
3.4 

7/14/00 

5810 J 
0.31 J 

0.28 U 

7.4 
0.07 J 

0.022 u 
41.6 J 
7.4 

0.22 J 
0.94 u 
877 J 
4.1 J 
166 
2.8 

0.018 u 
0.37 J 
235 
0.24 3 

0.086 u 
87.2 U 

0.36 UJ 

8.6 
0.84 J 

BASE-BG23-01 
7/l l/O0 

“>, 
,: 

APPENDIX G.l 
ANALYTICAL RESULTS FOR SUBSURFACE SANDS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

9900 
0.31 J 

0.92 J 

13.9 
0.095 u 
0.022 u 

499 
9.6 J 

0.84 
3.1 

4600 
4J 

197 
4.5 

0.024 J 
3.6 
189 

0.24 U 
0.087 U 
40.7 u 

0.36 UJ 

11.7 J 
5.1 

CTO-0371 

BASE-BGZS-01 BASE-BG26-03 
7/14/00 7/14/00 

1340 
0.2 J 

0.27 U 
4 

0.028 J 
0.021 u 
83.8 J 

1.5 
0.084 u 
0.25 J 
953 
1.9 

65.5 J 
2.2 

0.025 J 
0.44 J 
33.4 J 
0.23 U 

0.084 U 

89.6 U 

0.34 UJ 

2.4 

1.3 u 

3630 
0.32 J 
0.28 U 
6.8 

0.049 J 
0.022 u 
44.2 U 
4.2 
0.2 J 
2.8 

1530 
2.8 
101 J 

2.4 .I 
0.054 u 

0.95 
64.2 J 
0.24 U 

0.087 U 
55 u 

0.36 UJ 

5.4 
2.5 

BASE-BG27-- 
7/14/00 

4640 J 
0.4 J 

0.34 J 
15.3 
0.07 J 

0.021 u 
71.3 J 
4.5 
0.6 
1.7 

3440 J 
3.5 J 
216 
7.1 

0.022 J 
1.6 
121 

0.32 3 
0.085 U 
65.2 U 

0.35 UJ 

8.9 
1.8 J 

BASE-BG30-01 
7/12/00 

3800 
0.22 UJ 

0.28 U 
1.8 

0.047 u 
0.022 u 

14.5 u 
6.1 

0.087 U 
0.58 
93.1 
3.6 J 

16.9 J 
0.75 J 

0.039 
0.26 J 
28.5 J 

0.31 J 
0.087 U 
28.7 U 

0.36 UJ 

3 

0.84 U 

BASE-BG3 I-04 
7/16/00 

407 
0.21 UJ 
0.28 U 

1.4 
0.011 u 
0.022 u 
21.3 J 

0.087 U 
0.47 J 
222 
1.6 

22.6 J 
II 

0.042 J 
0.098 U 
22.6 J 
0.24 IJ 

0.087 U 
72.3 U 

0.36 u 

1.1 J 

1.3 u 

BASE-BG33-02 
7/14/00 

1100 J 
0.26 J 
0.32 U 

1.6 
0.012 u 

0.025 U 
9.1 u 
1.3 

0.16 J 
0.72 U 
485 J 
1.1 J 
39 J 

2.3 
0.021 J 
0.64 
22.4 J 
0.29 J 
0.1 u 

84.3 U 

0.41 UJ 

1.4 J 

0.3 u 

SD Sand.xls Sand 
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SAMPLE ID 
SAMPLE DATE 

METALS (@kg) 
Aluminum 
Antimony 
Arsenic 

Barium 

Beryllium 
Cadmium 
Calcium 
Chromium 

Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Mangauesc 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 

Sodium 
Thallium 
Vanadium 
Zinc 

BASE-BG34-03 
7/I 5/00 

2200 
0.28 J 

0.27 U 
4 

0.038 J 
0.021 u 
44.2 U 
2.5 

0.24 J 
0.53 u 
624 
1.4 

86.3 J 
3.9 J 

0.053 u 
0.66 
51.1 J 
0.23 U 

0.082 U 
64.7 u 
0.34 UJ 
2.3 
I.1 J 

BASE-BG35-01 
7/16/00 

1210 J 
0.23 J 
0.28 U 

3.2 

0.015 J 
0.021 u 

112 
1.4 

0.085 U 
0.67 
715 J 
1.7 J 

54.8 J 
2.7 

0.025 J 
0.096 U 
37.2 J 
0.24 U 

0.085 U 
101 u 

0.35 UJ 
1.4 J 

0.26 U 

BASE-BG36-01 
7/l 5/00 

‘\ 
i 

APPENDIX G.1 
ANALaYTICAL RESULTS FOR SUBSURFACE SANDS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

9670 
0.2 u 
I.4 

12.7 

0.068 J 

0.021 u 
66.7 J 
13.2 

1u 
4310 

5.2 
209 
4.2 J 

0.081 U 

124 
0.46 J 
0.1 J 

57.5 u 
0.35 UJ 
11.9 
2.3 

CTO-0371 

BASE-BG37-- BASE-BG38-01 BASE-BG39-01 BASE-BG42-01 BASE-BG43-03 BASE-BG44-03 
7/16/00 7/16/00 7/16/00 7/16/00 7/l 6iOO 7il6iOO 

3720 J 372 
0.22 UJ 0.23 UJ 
0.3 u 0.32 U 
4.2 0.67 J 

0.012 u 0.012 u 
0.023 U 0.025 U 
29.2 J 41.6 J 
4.4 I.2 

0.23 J 0.098 U 
0.43 u 0.23 J 
1380 J 81.5 

2.6 J I .6 
106 J 13.5 J 

2 1.1 J 
0.026 J 0.06 J 
0.94 0.11 u 
66.9 J 16 J 
0.47 J 0.27 U 

0.093 u 0.098 U 
97 II 92 U 

0.38 UJ 0.41 UJ 
4.6 0.6 J 

0.28 U 2u 

2470 J 3500 1620 6450 
0.27 J 0.22 UJ 0.2 UJ 0.26 UJ 
0.31 u 0.37 J 0.27 U 0.3 u 

4 5.9 I.8 8 
0.013 J 0.054 J 0.01 u 0.04 J 
0.024 U 0.023 U 0.021 u 0.023 U 

28 J 159 28.3 J 42.7 J 
2.7 2.2 I.7 7.1 

0.14 J 0.092 U 0.11 J 0.26 J 
0.44 u 3.3 1.2 0.75 
626 J I I20 611 1720 
2.2 J 3.5 I.5 3.2 

87.1 J 87 J 30.1 J 167 
1.8 4.2 1.3 2.6 

0.021 J 0.061 J 0.055 J 0.054 J 
0.12 J 0.52 J 0.71 0.8 
44.8 J 31 J 22.4 J I21 J 
0.26 U 0.25 u 0.23 U 0.25 U 

0.094 u 0.092 U 0.083 U 0.092 U 
80.1 U 90.3 u 80.8 u 98.7 U 
0.39 UJ 0.38 UJ 0.34 UJ 0.38 UJ 
2.6 2J 1.7 J 7.1 

0.28 U 7.9 2.1 u 4.2 

Notes: [I -Not Detected 
mg/kg - Milligrams per Kilogram 
J - Resultant Concentration is Estima!ed 

SR Sand.xls Sand 
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APPENDIXG.l 
ANALYTICALRESULTSFORSUBSURFACESANDS 

BASEBACKGROUNDSTUDY 
MCB,CAMPLEJEUNE,NORTH CAROLINA 

CTO-0371 

SAMPLE ID BASE-BG48-01 BASE-BGSO-01 
SAMPLE DATE 7/12/00 7/12/00 

METALS @@kg) 
Aluminum 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadhmr 
Zinc 

3640 

0.4 UJ 
0.28 U 

1.8 
0.041 u 
0.022 u 

21.3 U 
6.1 

0.086 u 

0.52 J 
251 
3.4 J 

28.7 J 
I.1 

0.044 

0.51 J 
34.3 J 
0.32 J 

0.086 IJ 
37.1 u 

0.36 UJ 

1.5 u 

4680 

0.35 UJ 
0.3 u 

3.3 

0.035 u 

0.023 U 
16.9 U 
6.1 

0.41 J 
0.17 u 
II60 

2.8 J 
58.6 J 

3.7 

0.042 

L 

46.4 J 
0.25 U 

0.092 U 
33.5 u 

0.38 UJ 
6.4 

1.9 u 

Notes: II -Not Detected 
mg/kg - Milligrams per Kilogram 
J _ Rc.c,,l~ant Pnnr,xtr.hn.~ :r ~rt:nrm+nrl .,VY I... U... V”...,“,,,LUL.“In I., L.3 L,,,, “Lb” 

SD SandAs Sand 
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SAMPLE ID 
SAMPLE DATE 

METALS (mg/kg) 
Aluminum 
Antimony 

Arsenic 
Barium 
Beryllimn 
Cadmium 
Calcium 

Chromium 

Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Minimum 
Non-Detect 

0 
0.2 UJ 

0.27 U 
0 

0.005 u 
0.0105 u 

9.1 u 

0 

0.083 u 
0.17 u 

0 
0 
0 

0 
0.018 u 
0.096 U 

0 
0.23 U 

0.082 U 
28.7 U 
0.34 UJ 

0 
0.26 U 

Maximum 

Non-Detect 

0 
0.4 UJ 

0.32 U 
0 

0.0475 u 
0.0125 U 

44.2 U 

0 

0.098 IJ 
I u 
0 
0 

0 
0 

0.081 U 
0.53 u 

0 

0.27 U 
0.1 u 
116 U 

0.41 UJ 
0 

2.4 U 

APPENDIX G.2 
STATISTICS FOR INORGANICS IN SUBSURFACE SANDS 

BASE BACKGROUND STUDY 
MCB. CAMP LEJEUNE, NORTH CAROLINA 

CTO-6371 

Minhnum 

Detected 

260 J 
0.2 J 

0.34 J 
0.67 J 

0.013 J 
0 

12.7 J 
0.83 

0.1 J 
0.23 J 
81.5 

I.1 J 
13.5 J 
0.75 J 

0.021 J 
0.12 J 

16 J 
0.24 J 
0.1 J 

0 
0 

0.6 J 
0.33 J 

Maxhnunr 

Detected 

Percent 
Non-Detect 

9900 0.00% 
0.41 J 62.07% 

1.4 79.31% 
18.2 0.00% 

0.097 J 44.83% 
0 100.00% 

499 34.48% 

13.2 0.00% 

I 37.93% 
3.3 48.28% 

4600 0.00% 
6 0.00% 

216 0.00% 

7.1 0.00% 
0.061 J 34.48% 

3.6 20.69% 
292 0.00% 

0.47 J 62.07% 
0.1 J 96.55% 

0 100.00% 
0 100.00% 

13.7 0.00% 
7.9 58.62% 

Percent 

Detected 
Frequency 

of Delection 
Arithmatic Mean 

Positive Detects 
Median 

Positive Detects 
Arithmatic Mean 
Half Non-Detects 

100.00% 29129 3608.24 3500 3608.2414 
37.93% 1 l/29 0.3 0.31 0.1881 
20.69% 6129 0.84 0.9 0.2884 
100.00% 29129 5.67 4 5.6679 
55.17% I6129 0.05 0.05 0.0343 
0.00% O/29 0 0 0.0112 
6552% 19129 81.33 61.3 58.1931 
100.00% 29129 4.43 4.2 4.4286 
62.07% 18129 0.34 0.23 0.2258 
51.72% 15129 1.21 0.75 0.7612 
100.00% 29129 1211.92 877 1211.9172 
100.00% 29129 2.88 2.8 2.8828 
100.00% 29129 93.84 78.1 93.8414 
100.00% 29129 2.69 2.2 2.6948 
45.52% I9129 0.04 0.03 0.03 13 
79.3 1% 23129 0.96 0.64 0.7788 
100.00% 29129 81.31 51.1 81.3138 
37.93% 1 l/29 0.34 0.32 0.2064 
3.45% l/29 0.1 0.1 0.0465 
0.00% O/29 0 0 35.4103 
0.00% O/29 0 0 0.1838 

100.00% 29129 4.92 3 4.9155 
41.38% 12129 2.93 2.4 1.5421 
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SAMPLE ID Standard Upper 95% Log Arithmatic Mean Log Standard Degree of 
SAMPLE DATE Deviation Confidence Level Half Non-Detects Deviation Freedom 

METALS (mg/kg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

2732.3869 4471.3804 7.84 0.95 28 2.456 6233.7317 
0.1021 0.2204 -1.8 0.51 28 2.027 0.2281 
0.3339 0.3939 -1.59 0.7 1 28 2.225 0.3544 
4.5551 7.1068 1.43 0.83 28 2.337 8.4438 
0.0264 0.0426 -3.75 0.97 28 2.456 0.0589 
0.0006 0.0114 -4.49 0.05 28 I .706 0.0114 
92.0399 87.2678 3.49 1.02 28 2.779 93.9328 
3.1688 5.4296 1.21 0.79 28 2.225 6.382 
0.2575 0.3071 -2.02 I .04 28 2.779 0.3909 
0.8869 1.0414 -0.75 0.94 28 2.456 1.1403 

1167.3471 1580.6728 6.65 1.05 28 2.779 2322.2419 
1.3194 3.2996 0.96 0.46 28 1.942 3.4347 

66.8039 114.9442 4.25 0.83 28 2.331 143.0148 
1.5508 3.1847 0.84 0.56 28 2.027 3.368 
0.0156 0.0362 -3.59 0.53 28 2.027 0.0389 
0.8769 I .0558 -0.87 I .25 2x 3.13 1.9201 
72.853 1 104.3275 4.05 0.83 28 2.337 117.3677 
0.1202 0.2444 -1.72 0.52 28 2.027 0.2501 
0.0106 0.0498 -3.08 0.16 28 1.749 0.0489 
11.9668 39.1905 3.5 0.38 28 1.867 40.89 16 
0.0103 0.1871 -1.7 0.06 28 1.706 0.1871 
3.6975 6.0835 1.27 0.87 28 2.337 7.6219 
I.8217 2.1176 -0.19 1.2 28 2.779 3.1667 

APPENDIX G.2 
STATISTICS FOR INORGANICS IN SUBSURFACE SANDS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

CTO-0371 

H Statistic Log Upper 95% Location of 
Confidence Level Maximum Detect 

BASE-BG23-01 
BASE-BG08-05 
BASE-BG36-0 1 
BASE-BG06-05 
BASE-BG09-05 

BASE-BG23-01 

BASE-BG36-01 
BASE-BG36-01 
BASE-BG42-01 
BASE-BG23-01 
BASE-BG2 l-02 
BASE-BG27-- 
BASE-BG27-- 

BASE-BGZl-02,BASE-BG42-01 
BASE-BG23-01 
BASE-BG09-05 
BASE-BG37-- 

BASE-BG36-01 

BASE-BG20-01 
BASE-BG4Z01 

SE Sand xls Reponin~ 

3/8/O I 
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SAMPLE ID Lognormal Distribution 

SAMPLE DATE W-Value Quantile 

METALS (mg/kg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calciunr 
Chromium 
Cobalt 
Copper 
iron 
Lead 

Magnesium 
Manganese 
Mercury 
Nickel 

Potassium 

Selenium 
Silver 
Sodium 
Thalliutn 
Vanadium 
Zinc 

0.933592506 0.926 TRUE 
0.818844509 0.926 FALSE 
0.589125702 0.926 FALSE 
0.976562565 0.926 TRUE 

0.902064066 0.926 FALSE 
0.884087341 0.926 FALSE 
0.981102418 0.926 TRUE 
0.941801922 0.926 TRUE 
0.887520432 0.926 FALSE 
0.941496737 0.926 TRUE 
0.963 180256 0.926 TRUE 

0.964919372 0.926 TRUE 

0.943697991 0.926 TRUE 

0.97953 I19 0.926 TRUE 

0.945876382 0.926 TRUE 

0.9343 13986 0.926 TRUE 

0.941067812 0.926 TRUE 

0.759666777 0.926 FALSE 
0.499934524 0.926 FALSE 
0.925174801 0.926 FALSE 

0.922603738 0.926 FALSE 

0.9457283 16 0.926 TRUE 
0.940358174 0.926 TRUE 

True/False 

APPENDIX G.2 
STATISTICS FOR INORGANICS IN SUBSURFACE SANDS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

CT04371 

Normal Distribution 
W-Value Quantile True/False 

0.896415236 0.926 FALSE 
0.802853685 0.926 FALSE 
0.5 17039408 0.926 FALSE 
0.853947264 0.926 FALSE 
0.906065927 0.926 FALSE 
0.879935401 0.926 FALSE 
0.506473022 0.926 FALSE 
0.899637695 0.926 FALSE 
0.729019299 0.926 FALSE 
0.682266928 0.926 FALSE 
0.797639898 0.926 FALSE 
0.927 1436 I 1 0.926 TRUE 

0.886604588 0.926 FALSE 
0.897536926 0.926 FALSE 
0.909861669 0.926 FALSE 
0.764146971 0.926 FALSE 
0.800122055 0.926 FALSE 

0.743 176862 0.926 FALSE 
0.391269437 0.926 FALSE 
0.960128557 0.926 TRUE 
0.919138941 0.926 FALSE 
0.890005228 0.926 FALSE 
0.744572273 0.926 FALSE 

Sample 
Collllt 

Frequency 
of Dctcction 

29 29129 
29 I I/29 
29 6129 
29 29129 
29 I6129 
29 O/29 
29 19129 
29 29129 
29 18/29 
29 15129 
29 29129 
29 29129 

29 29129 

29 29129 
29 19129 
29 23129 

29 29129 

29 11129 
29 II29 

29 0129 

29 0129 

29 29129 
29 I2129 

SB Sadxls Relmrfing 
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APPENDIX G 
GRAPH 1 
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GRAPH 2 
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APPENDIX G 
GRAPH 4 
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APPENDIX H.l 
ANALYTICAL RESULTS FOR SUBSURFACE SILTS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

CTO-0371 

SAMPLE ID BASE-BGOI-02 
SAMPLE DATE 7/l l/O0 

METALS (mg/kg) 
Aluminum 
Antimony 
Arsenic 

Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Mauganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 

Sodium 
Tlialliun~ 

Vanadium 
Zinc 

2830 
0.25 UJ 
0.29 U 
5.2 

0.057 u 
0.022 u 

lb.1 U 
2.8 

0.088 u 
0.16 U 
322 
3.1 J 

62.3 .I 

I.1 
0.041 
0.33 J 
45.7 J 
0.25 J 

0.088 u 
29.2 u 

0.36 UJ 

2.1 u 

BASE-BG04-02 
7/l l/O0 

4660 
0.43 UJ 
0.3 u 

10.5 
0.069 U 
0.023 U 

104 J 
5.6 

0.22 J 
0.44 J 
1290 

5.2 J 
I51 

3 
0.03 J 
0.76 
I31 J 

0.26 U 
0.094 u 

38.4 U 

0.39 UJ 

5.1 

2.9 u 

BASE-BGl4-01 BASE-BG24-01 BASE-BG28-02 BASE-BG29-02 BASE-BG32-03 
7/12/00 7/13/00 7/15/00 7/12/00 7/l 5100 

4500 
0.34 UJ 
0.29 U 
15.6 
0.1 u 

0.022 u 
4950 

4.6 
0.23 J 

1.2 
2720 

8.7 J 
190 
17.2 

0.027 J 

102 J 
0.3 J 

0.088 u 
45.6 U 

0.36 UJ 
7.2 

6.9 

5260 
0.22 (I 
0.31 IJ 
3.2 

0.023 J 
0.024 U 

13 u 
5.2 

0.25 J 
0.43 u 
1370 

2.6 J 
55.2 J 

IJ 
0.051 u 

2 
33.6 J 
0.26 UJ 

0.094 u 

62.8 U 

0.39 UJ 

9.9 
1.3 u 

16800 
0.47 J 

1.9 

23.1 
0.15 J 

0.023 U 
557 
22.5 
0.68 

15600 
8.1 
525 
6.9 J 

0.057 u 
2.8 
434 
0.77 
0.24 J 

59.4 u 

0.38 UJ 

33.9 

7.4 

8160 
0.23 UJ 
0.42 J 

16.6 
0.12 u 

0.024 U 
98.7 J 
9.1 

0.43 J 
I.9 

4120 
6.2 J 
266 
3.9 

0.026 UJ 
1.4 

264 J 
0.42 J 

0.097 u 

53.3 u 

0.4 UJ 

I4 
6.1 

2540 
0.24 U 
0.32 U 
0.92 J 
0.16 J 

0.025 U 
35.6 U 
2.5 

0.14 J 
I.6 
102 

12.3 U 
3.5 J 

0.067 U 
0.11 u 
17.2 U 
0.27 J 

0.099 u 
59.5 u 

0.41 UJ 

0.35 J 

0.31 u 

BASE-BG40-01 BASE-BG41-01 
7/16/00 7/l 5/00 

4780 3310 
0.23 UJ 0.24 U 
0.32 U 0.43 J 
5.7 3.1 

0.036 J 0.046 J 
0.025 U 0.025 U 
37.3 J 82.6 J 
4.4 4.8 

0.41 J 0.099 u 
0.59 J 0.48 U 
1440 776 

2.6 3.3 J 
123 J 24.4 J 
1.9 0.74 J 

0.085 J 0.072 U 
1.2 0.42 J 

63.5 J 17.4 J 
0.27 U 0.27 UJ 

0.098 U 0.099 u 
87.3 u 59.9 u 
0.4 UJ 0.41 UJ 

5.7 25 
2.6 U IU 

Notes: U -Not Detected 

mg/kg - Milligrams per Kilogram 
__._ -.?... .- 

J - ReSiikiiii eoiicelltlawl 1s estimated 

SB SiltAs Silt 
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SAMPLE ID BASE-BG45-01 BASE-BG46-02 
SAMPLE DATE 7/17/00 7/13/00 

METALS (mglkg) 
Ahmmnnii 
Antimony 
Arsenic 

Barium 

Beryllium 

Cadmium 
Calcinai 
Chromium 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 

Manganese 
Mercury 
Nickel 
Potassium 
Selenhmi 
Silver 
Sodium 

Thallirmr 
Vanadium 
Zinc 

4890 
0.22 UJ 
3.2 

5.7 

0.042 J 

0.023 U 

42 J 
9 

0.13 J 
0.72 
2490 

4.2 
I68 
2.6 

0.16 J 
0.5 J 
120 J 

0.26 U 
0.093 u 

101 u 

0.38 UJ 
6.6 
3.3 

1450 
0.23 U 
0.32 U 

1.4 

0.039 J 
0.025 U 

12.6 U 
1.9 

0.098 u 

0.27 U 
1250 

1.8 J 
14.9 J 

0.57 J 
0.042 U 
0.13 J 
11.9 J 
0.27 UJ 

0.098 U 
62 U 

0.41 UJ 
3.2 

IU 

APPENDIX H.1 
ANALYTICAL RESULTS FOR SUBSURFACE SILTS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

CTO-0371 

BASE-BG49-02 

7/12/00 

9510 
0.23 UJ 
2.6 

12.1 

0.22 J 

0.024 U 
256 
15.9 
0.39 J 

2.2 
6550 

5.3 J 
367 
5.7 

0.034 J 
0.97 
546 J 
0.27 U 
0.12 J 

37 u 

0.4 UJ 
17.1 

Notes: U -Not Detected 
mg/kg - Milligrams per Kilogram 
J _ R.eu~ltant rntuvntrntinrr ir ad--*-d . -I....-... -Y..-l.*.. . ..I Y.. ,I .,.TLllll‘alr 

SU Silt xis Silt 
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METALS (mglkg) 
Ahmtimm~ 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 

Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thalliunr 
Vanadium 
Zinc 

\ 
i 

Non-Detect 

Maximum Minimum Maximutn Percent 
Non-Detect Detected Detcctcd Non-Detect 

0 0 1450 16800 0% 100% 12112 
0.22 UJ 0.43 UJ 0.47 J 0.47 J 92% 8% 1112 
0.29 U 0.32 U 0.42 J 3.2 58% 42% 5112 

0 0 0.92 J 23.1 0% 100% 12112 
0.057 u 0.12 u 0.023 J 0.22 I 33% 67% 8112 
0.022 u 0.025 U 0 0 100% 0% O/l2 

12.6 U 35.6 U 37.3 J 4950 33% 67% 8112 
0 0 1.9 22.5 0% 100% 12/12 

0.088 u 0.099 u 0.13 J 0.68 25% 75% 9112 
0.16 U 0.48 U 0.44 J 3 33% 67% 8112 

0 0 102 15600 0% 100% 12112 
0 0 I 8.7 J 0% 100% 1202 

12.3 U 12.3 U 14.9 J 525 8% 92% 1102 
0 0 0.57 J 17.2 0% 100% 12/12 

0.026 UJ 0.072 U 0.027 J 0.16 J 50% 50% 6112 
0.11 u 0.11 u 0.13 J 2.8 8% 92% II112 
17.2 U 17.2 U 11.9 J 546 J 8% 92% I l/l2 
0.26 U 0.27 U 0.25 J 0.77 58% 42% 5112 

0.088 u 0.099 u 0.12 J 0.24 J 83% 17% 2112 

29.2 U 101 u 0 0 100% 0% o/12 
0.36 UJ 0.41 UJ 0 0 100% 0% o/12 

0 0 0.35 J 33.9 0% 100% 12112 
0.31 u 2.9 u 3.3 7.4 58% 42% 5112 

j 

APPENDIX H.2 
STATISTICS FOR INORGANICS IN SUBSURFACE SILTS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

CTO-0371 

Detected 
Frequency Arithmatic Mean Median Arithmatic Mean 

of Detection Positive Detects Positive Detects Half Non-Defects 

5724.17 4720 
0.47 0.47 
I.71 I.9 
8.59 5.7 
0.09 0.04 
--- --_ 

765.95 101.35 
7.4 I 5 
0.32 0.25 
1.46 1.4 

3169.17 1405 
4.34 3.75 

176.98 151 
4.01 2.8 
0.06 0.04 
1.05 0.97 

160.83 102 
0.4 0.3 
0.18 0.18 
--_ 
-__ 

9 
5.74 

--_ 
--- 

6.15 
6.1 

5724.1667 
0.1583 
0.8021 
8.5933 
0.074 1 
0.0119 

513.8542 
7.4083 
0.2519 
1.0267 

3169.1667 
4.3417 

162.7458 
4.0092 
0.0445 
0.9638 

148.1417 
0.245 
0.0695 
28.975 
0.1954 
9.0042 
2.8588 

SB Silt xls Reporting 
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METALS (q/kg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 

Chromium 

Cobalt 

Copper 

Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
‘Tl~allium 
Vanadium 
Zinc 

Standard 
Deviation 

4155.8884 7878.6913 8.46 0.65 II 2.414 9257.8205 
0.103 0.2117 -1.95 0.43 11 2.141 0.2047 
1.1044 I .3747 -1.01 1.23 11 3.389 2.7302 

6.9917 12.218 1 .I7 I 11 3.389 26.9796 
0.0646 0.1076 -2.88 0.73 II 2.57 0.1293 
0.0006 0.0122 -4.43 0.05 I1 1.775 0.0122 

1405.8556 1242.6817 4.17 1.98 II 4.962 8819.2735 
6.1438 10.5934 1.74 0.74 11 2.57 13.2338 

0.1938 0.3524 -1.72 0.93 11 2.915 0.6282 

0.953 1.5208 -0.5 1.18 11 3.389 4.0806 

4308.6104 5402.8665 7.36 1.33 II 3.896 18023.3789 
2.4228 5.5977 I.3 0.63 I1 2.414 7.1319 

157.6166 244.4585 4.48 1.35 11 3.896 1079.3447 
4.6021 6.3951 0.92 1 II 3.389 11.545 
0.0404 0.0654 -3.35 0.65 II 2.414 0.0696 
0.8072 1.3823 -0.47 I.13 I1 3.389 3.768 

176.4678 239.6274 4.21 1.36 II 3.896 887.9915 
0.1902 0.3436 -1.6 0.59 II 2.27 1 0.3617 

0.0576 0.0994 -2.84 0.52 II 2.27 I 0.0957 
10.2078 34.267 3.31 0.35 11 2.026 36.1184 
0.0089 0.2 -1.63 0.05 II 1.775 0.2003 

9.2441 13.7966 I.7 1.18 11 3.389 36.3914 

2.7509 4.2849 0.46 1.25 II 3.896 15.1923 

Upper 95% 
Confidence Level 

APPENDIX II.2 
STATISTICS FOR INORGANICS IN SUBSURFACE SILTS 

BASE BACKGROUND STUDS 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

CTO-0371 

Log Arithmatic Mean 
Half Non-Detects 

Log Standard 
Deviation 

Degree of 
Freedom 

H Statistic Log Upper 95% 
Confidence Level 

Location of 

Maximum Detect 

BASE-BG28-02 
BASE-BG28-02 
BASE-BG45-01 
BASE-BG28-02 
BASE-BG49-02 

BASE-BGl4-01 
BASE-BG28-02 

BASE-BG28-02 

BASE-BG28-02 

BASE-BG28-02 
BASE-BGl4-01 
BASE-BG28-02 
BASE-BGl4-01 
BASE-BG45-01 
BASE-BG28-02 
BASE-BG49-02 
BASE-BG28-02 
BASE-BG28-02 

BASE-BG28-02 
BASE-BG28-02 

SB Sikxls Reporting 
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METALS (mg/kg) 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 

Ckromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassimn 
Selenium 
Silver 
Sodium 
Tliallium 
Vanadium 
Zinc 

Lognormal Distribution 
W-Value Quantile True/False W-Value Quantile True/False 

Sample 

count 
Frequency 

of Detection 

0.972238174 0.859 TRUE 0.799105755 0.859 FALSE 12 12112 
0.630569767 0.859 FALSE 0.52321617 0.859 FALSE 12 I/12 
0.737935815 0.859 FALSE 0.656226765 0.859 FALSE 12 5112 
0.950682146 0.859 TRUE 0.902672966 0.859 TRUE 12 12112 
0.867957027 0.859 TRUE 0.733553815 0.859 FALSE 12 S/l2 
0.86815791 0.859 TRUE 0.868909013 0.859 TRUE 12 0112 
0.932251918 0.859 TRUE 0.4053 14548 0.859 FALSE 12 s/12 
0.959768387 0.859 TRUE 0.796654485 0.859 FALSE 12 12112 
0.91 I725467 0.859 TRUE 0.903820321 0.859 TRUE 12 9112 
0.951875935 0.859 TRUE 0.88326228 0.859 TRUE 12 s/12 
O.Y69985646 0.859 TRUE 0.66883 1964 0.859 FALSE 12 12112 
0.96 IS7633 I 0.859 TRUE 0.943340168 0.859 TRUE I2 12112 
0.944125518 0.859 TRUE 0.877964338 0.859 TRUE 12 II/I2 
0.973796799 0.859 TRUE 0.70986337 0.859 FALSE I2 1202 
0.883349164 0.859 TRUE 0.642227652 0.859 FALSE 12 6112 
0.937198909 0.85Y TRUE 0.908559201 0.859 TRUE 12 II/12 
0.963278425 0.859 TRUE 0.777025461 0.859 FALSE I2 11112 
0.775630468 0.859 FALSE 0.676103298 0.859 FALSE 12 5112 
0.559192238 0.859 FALSE 0.490474348 0.859 FALSE 12 2112 
0.95724 1106 0.859 TRUE 0.920806987 0.859 TRUE 12 0112 
0.873761349 0.859 TRUE 0.880201Y6 0.859 TRUE 12 o/12 
0.947317114 0.859 TRUE 0.790232441 0.859 FALSE 12 12112 
0.929424664 0.859 TRUE 0.829753578 0.859 FALSE 12 5112 

APPENDIXH.2 
STATISTICSF0RINORGANlCSINSUBSURFACESILTS 

BASEBACKGKOUNDSTUDY 
MCB,CAMPLEJEUNE,NORTHCAROLINA 

CTO-0371 

Normal Distribution 
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APPENDIX 1.1 
ANALYTICAL RESULTS FOR SUBSURFACE CLAYS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

CTO-0371 

SAMPLE ID BASE-1~002-03 BASE-BGO3-02 BASE-BGOS-02 BASE-BG07-03 BASE-BGl l-03 BASE-BGI 3-03 BASE-BGIS-03 BASE-BGi7-04 BASE-BG47-04 
SAMPLE DATE 7113/00 7/13/00 7/l 3/00 7/13/00 7/l 1100 7/l l/O0 7/16/00 7/l 3/00 7/i 6100 

METALS (mg/kg) 
Aluminum 

Antimony 

Arsenic 
Barium 
Beryllium 
Cadmium 

Calcium 

Chromium 
Cobalt 
Copper 

iron 
Lead 
Magnesium 
Mauganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

6000 10700 

0.29 UJ 0.24 IJ 

LJ 8.3 

12.7 21.4 
0.092 U 0.19 J 

0.024 U 0.025 u 

235 172 

13.2 20.8 

0.14 J 0.47 J 

1.8 3.G 

3020 13300 
8.6 J 10.7 J 
323 572 
3.5 5.1 J 

0.032 IJJ 0.09 
0.86 1.1 

303 J 565 
0.26 U 0.51 J 

0.096 U 0.15 J 
68 u 86.2 U 
0.4 UJ 0.42 UJ 

9.3 31.9 
4.2 6.4 

10900 

0.24 U 

9.3 

13.4 
0.16 J 

0.025 u 

1800 

19.3 
0.46 J 
3.9 

14000 
10.7 J 
568 
5.9 J 

0.045 
1.1 

518 
0.59 J 
0.19 J 
63.8 U 
0.42 UJ 

32 
6.5 

6860 

0.28 3 

0.3 u 
11.1 
0.13 J 

0.023 U 

42.9 J 

9.3 
1.1 
1.8 

1450 
6.6 J 
212 
3.4 J 

0.036 U 
1.4 

275 
0.25 UJ 

0.092 U 
98.3 IJ 
0.38 UJ 
9.7 
4.3 

8800 

0.28 UJ 

3.9 

15.7 
0.24 J 

0.025 u 

148 

22.6 
0.32 J 
4.2 

5050 
IO J 

264 
4.5 

0.044 J 
1.2 

869 J 
0.49 J 
0.1 u 
41 u 

0.42 UJ 
24.2 
4.8 

14900 

0.23 UJ 
0.55 J 

14.6 
0.26 J 

0.024 U 
112 J 

15.9 J 
0.67 
3.2 

4100 
7.5 J 

343 
5.2 

0.02 u 
1.6 

644 
0.26 U 

0.096 U 
47.1 u 
0.4 UJ 

13.6 J 
11.8 

15600 J 

0.5 J 

8.1 
22.4 
0.26 J 

0.026 U 

30.4 J 
23.3 
0.71 
3.5 

12000 J 
12.2 J 
617 
6.7 

0.036 J 
2 

784 
1.3 

0.36 J 
140 u 

0.42 UJ 
39 
6.4 

6850 5290 

0.2 UJ 0.24 UJ 
0.43 J 3.3 
8.2 27.1 

0.098 U 0.91 
0.022 u 0.025 U 

181 458 
9.3 11.3 

0.32 J 6.8 
0.85 6.7 
1420 8450 

4.8 J 5.4 
242 1250 

3 67.6 
0.032 UJ 0.059 J 
0.93 12.3 
269 J 668 J 
0.24 U 0.3 J 

0.086 u 0.1 J 
56.6 u 66.4 U 
0.35 UJ 0.42 UJ 
8.8 11.1 
3.1 u 39.7 

Notes: U -Not Detected 
mg/kg - Milligrams per Kilogram 
J - Resultant coucen!ra!lon is es!ima!ed 

SD Clayxlr Clay 
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SAMPLE ID 
SAMPLE DATE 

METALS (mg/kg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 

Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 

Zinc 

Non-Detect 

0 0 

0.2 UJ 0.29 UJ 

0.3 u 0.3 u 
0 0 

0.092 U 0.098 U 

0.022 u 0.026 U 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0.02 u 0.036 U 

0 0 
0 0 

0.24 U 0.26 U 
0.086 u 0.1 u 

41 u 140 IJ 

0.35 UJ 0.42 UJ 

0 0 

3.1 u 3.1 u 

Maximum Minimum Maximum Percent Percent Frequency Arithmatic Mean 
Non-Detect Detected Detected Non-Detect Detected of Detection Positive Detects 

APPENDIX I.2 
STATISTICS FOR INORGANICS IN SUBSURFACE CLAYS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

CTO-0371 

5290 
0.28 J 
0.43 J 
8.2 

0.13 J 
0 

30.4 J 
9.3 

0.14 J 
0.85 
1420 

4.8 J 
212 

0.036 J 
0.86 
269 J 
0.3 J 
0.1 J 

0 
0 

8.8 
4.2 

15600 J 0% 100% 919 
0.5 J 78% 22% 219 
9.3 11% 89% 819 

27.1 0% 100% 919 
0.91 22% 78% 719 

0 100% 0% o/9 
1800 0% 100% 919 
23.3 0% 100% 919 
6.8 0% 100% 9/9 
6.7 0% 100% 919 

14000 0% 100% 919 
12.2 J 0% 100% 919 
1250 0% 100% 919 
67.6 0% 100% 919 
0.09 44% 56% 519 
12.3 0% 100% 919 
869 J 0% 100% 919 
1.3 44% 56% 519 

0.36 J 56% 44% 419 
0 100% 0% o/9 
0 100% 0% o/9 

39 0% 100% 919 
39.7 11% 89% 819 

9544.44 

0.39 
4.36 
16.29 
0.31 
_-_ 

353.26 
16.1 I 
1.22 
3.28 

6976.67 

8.5 
487.89 
il.66 
0.05 
2.5 

543.89 
0.64 
0.2 
--_ 
--_ 

19.96 

10.51 

Positive Detects 

8800 
0.39 
3.6 
14.6 
0.24 
.-- 

172 
15.9 

0.47 
3.5 

5050 
8.6 
343 
5.1 
0.05 
1.2 
565 
0.51 
0.17 
__- 
-_- 

13.6 

6.4 

SD Clay.xls Reprlin~ 
318101 Page 1 of 3 



SAMPLE ID 
SAMPLE DATE 

METALS @g/kg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 

Chromiw 

Cobalt 

Copper 
iron 
Lead 
Magnesium 

Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodiutn 
Thalliunl 
Vanadium 

Zinc 

Aritlunatic Mean 
Half Non-Detects 

9544.4444 3778.3664 11886.4627 9.1 0.39 8 2.134 12913.4833 
0.1822 0.1307 0.2632 -1.85 0.53 8 2.439 0.2829 
3.8922 3.7459 6.2141 0.63 1.51 8 5.065 87.3252 
16.2889 6.0944 20.0665 2.73 0.38 8 2.134 21.8191 
0.2494 0.2608 0.4111 -1.76 0.91 8 3.239 0.139 
0.0122 0.0006 0.0126 -4.41 0.05 8 1.822 0.0126 

353.2556 556.9382 698.4734 5.15 1.21 8 3.82 1830.3975 
16.1111 5.5945 19.5788 2.72 0.37 8 2.134 21.4891 
1.2211 2.1107 2.5294 -0.5 1.08 8 3.82 4.675 
3.2833 I .7092 4.3427 1.05 0.61 8 2.618 6.0244 

6976.6667 5071.728 10120.3745 8.54 0.9 8 3.021 20042.5346 
8.5 2.587 10.1036 2.09 0.33 8 2.134 10.9704 

487.8889 325.1651 689.4423 6.03 0.57 8 2.439 803.3315 
11.6556 21.0146 24.68 15 1.81 0.94 8 3.239 27.8748 
0.0371 0.0259 0.0532 -3.52 0.73 8 2.813 0.0799 
2.49X9 3.6925 4.7877 0.46 0.81 8 3.021 5.2514 

543.8889 222.4255 681.7592 6.21 0.46 8 2.277 799.585 
0.4106 0.3833 0.6482 -1.24 0.88 8 3.021 1.0834 
0.115 0.1062 0.1 SOS -2.46 0.78 8 2.813 0.2501 

37.077s 15.2154 46.5091 3.55 0.38 8 2.134 49.5332 
0.2017 0.0122 0.2093 -1.6 0.06 8 1.822 0.2101 
19.9556 11.8871 27.3238 2.83 0.61 8 2.618 35.7782 
9.5167 II.651 16.7386 1.85 0.88 8 3.021 23.7327 

Standard 
Deviation 

APPENDIX I.2 
STATISTICS FOR INORGANICS IN SUBSURFACE CLAYS 

BASE BACKGROUND STUDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

CTO-0371 

Upper 95% Log Aritlunatic Mean 
Conlideuce Level Half Non-Defects 

Log Standard 
Deviation 

Degree of 
Freedom 

H Statistic Log Upper 95% 
Confidence Level 

Location of 
Maximum Detect 

BASE-BGl5-03 
BASE-BGl5-03 
BASE-BGOS-02 
BASE-BG47-04 
BASE-BG47-04 

BASE-BGOS-02 

BASE-BGlS-03 
BASE-BG47-04 

BASE-BG47-04 
BASE-BGOS-02 
BASE-BGl5-03 
BASE-BG47-04 
BASE-BG47-04 
BASE-BG03-02 
BASE-BG47-04 
BASE-BGl l-03 
BASE-BGIS-03 
BASE-BGIS-03 

BASE-BGl5-03 

BASE-BG47-04 

SD Clay xls Reporting 
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SAMPLEID 
SAMPLEDATE 

METALS @g/kg) 
Ahnninun~ 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Lognormal Distribution 

W-Value Quantile True/False 

0.932432547 0.829 TRUE 

0.749994295 0.829 FALSE 
0.900481481 0.829 TRUE 
0.973548407 0.829 TRUE 

0.922290634 0.829 TRUE 
0.897514264 0.829 TRUE 
0.950664967 0.829 TRUE 
0.892605857 0.829 TRUE 
0.888093974 0.829 TRUE 

0.919879431 0.829 TRUE 

0.896595243 0.829 TRIJE 
0.932503796 0.829 TRUE 
0.922331255 0.829 TRUE 

0.663916901 0.829 FALSE 
0.943468016 0.829 TRUE 
0.693446619 0.829 FALSE 

0.875425325 0.829 TRUE 
0.865283688 0.829 TRUE 
0.828672994 0.829 FALSE 

0.969730013 0.829 TRUE 
0.74245522 0.829 FALSE 
0.852070862 0.829 TRUE 

0.903025807 0.829 TRUE 

APPENDIXI. 
STATISTICSFORlNOXGANICS1NSUBSURFACECLAYS 

BASEBACKGROIJNDSTUDY 
MCB,CAMPLEJEUNE,NORTHCAROLINA 

CTO-0371 

Normal Distribution 
W-Value Quantile True/False 

0.897018875 0.829 TRUE 
0.640859547 0.829 FALSE 
0.839398482 0.829 TRUE 
0.942100777 0.829 TRUE 
0.684966691 0.829 FALSE 
0.905466141 0.829 TRUE 
0.584211066 0.829 FALSE 
0.900111261 0.829 TRUE 
0.511920257 0.829 FALSE 
0.935552151 0.829 TRIJE 
0.877493511 0.829 TRUE 
0.94774216 0.829 TRUE 
0.788906861 0.829 FALSE 
0.444939185 0.829 FALSE 
0.891444482 0.829 TRUE 
0.476617772 0.829 FALSE 
0.917046105 0.829 TRUE 
0.775801971 0.829 FALSE 
0.740101508 0.829 FALSE 
0.888851778 0.829 TRUE 
0.750950301 0.829 FALSE 
0.837716388 0.829 TRUE 
0.599449899 0.829 FALSE 

Sample 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

Frequency 
of Detection 

919 
219 
8i9 
9/9 
719 
o/9 
919 
919 
9/9 
919 
919 
919 
919 
919 
519 
919 
919 
519 
419 
019 
o/9 
919 
819 

SD Clay.xls Reporting 
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GRAPH 4 
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SAMPLE ID 
SAMPLE DATE 

METALS (mg/kg) 

Aluminum 
Antimony 
Arsenic 

Barium 

Berylliunl 
Cadmium 
Calciuni 

Chromium 

Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 

Potassium 
Sclcnium 
Silver 
Sodium 
Thalliun~ 

Vanadium 
Zinc 

BASE-BGOI-00 
711 l/O0 

2040 
0.22 UJ 

0.28 U 

3.9 

0.062 U 
0.021 u 
28.4 U 
2.1 

0.086 U 
0.33 3 
251 
3.2 J 

25.9 J 
0.81 J 

0.041 
0.31 J 

46.4 J 
0.24 U 

0.086 U 
30.8 u 
0.35 UJ 
3.3 
0.9 u 

BASE-BG02-00 

7/13/00 

1380 
0.24 UJ 
0.73 

6 
0.058 U 
0.021 u 
52.7 J 

0.85 
0.19 J 
0.73 
365 
3.1 J 

21.9 J 
17 

0.028 UJ 
0.84 
22.3 J 
0.23 U 

0.084 U 
26.2 U 
0.35 UJ 

I.2 J 
I.5 U 

APPENDIX J. I 
BASF. BACKGROUND 

SURFACE SOIL ANALYTICAL RESULTS 
BACKGROUND STUDI 

RICB, CAMP LEJEUNE, NORTH CAROLINA 

BASE-BG03-00 

7/13/00 

2090 
0.27 J 
0.27 U 

6.3 
0.042 J 
0.021 u 
87.6 J 

1.9 
0.083 II 
0.88 
971 

35 
47.4 J 
2.1 J 

0.048 
0.64 
34.4 J 
0.23 UJ 

0.083 U 
62.8 U 
0.34 (JJ 
2.5 

2.5 U 

BASE-BG04-00 

7/l l/O0 

8530 

0.32 UJ 
0.42 J 

I4 

0.11 u 
0.021 II 

170 
9.4 

0.4 J 
I .3 

5000 
7.4 J 
274 
5.1 

0.038 
1.6 
169 J 

0.36 J 
0.085 U 
37.7 u 
0.35 1JJ 

13.4 
3.8 

BASE-BGOj-00 
7/13/00 

2320 
0.19 u 

0.3 J 
9.5 

0.094 J 
0.02 u 

17400 
^ 
L 

0.12 J 
0.41 u 
1040 

45 
333 
9.5 J 

0.044 u 
0.64 
45.8 J 
0.22 lJJ 

0.079 u 
64.7 U 
0.32 UJ 
2.2 u 

2.7 

BASE-BGOG-00 

7/13/00 

3140 
0.22 UJ 

0.27 U 

6.7 

0.038 U 
0.021 u 

152 
3 

0.14 J 
0.83 
623 
4.6 J 

65.3 J 
2.1 

0.053 UJ 
0.91 

73.8 J 
0.25 J 

0.082 U 
61.1 U 

0.34 UJ 
3.4 

2.8 U 

BASE-BG07-00 

7/13/00 

2170 
0.2 u 

0.27 U 

7.3 

0.029 J 
0.021 u 

299 
2.3 

0.083 U 
0.84 U 
1300 
12.1 J 
45.4 J 

1.3 J 
0.056 tJ 
0.42 J 
35.9 J 
0.23 UJ 

0.083 u 
73.1 II 
0.34 UJ 
4.1 
3.3 

BASE-BGOS-00 

7/16/00 

3680 J 
0.32 J 
0.62 J 

16.7 

0.077 J 
0.023 U 
11500 

4.6 

0.44 J 
L 

2410 J 
8.2 J 
286 
49 

0.052 
1.2 
139 

0.43 J 
0.092 II 

129 U 
0.38 UJ 
7.6 

6 

BASE Sorfsce ~1s DAOOOIOI 

4/25/01 
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SAMPLE ID 

SAMPLE DATE 

METALS (mg/kg) 
Aluminum 
Antimon) 

Arsenic 
Barium 
Beryllium 
Cadmium 

Calcium 
Chromium 
Cobalt 
Copper 
Iroli 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodimn 

Thahm 

Vatiadiom 

Zinc 

BASE-BG09-00 

7/14/00 

190 
0.26 J 
0.26 U 

I.6 
0.02 J 
0.02 u 
46.2 U 
0.51 J 

0.082 u 
2.1 
126 
2.8 
14 [I 

2.3 U 
0.053 U 
0.092 U 

13.2 U 
0.22 u 

0.082 u 
73.7 IJ 

0.34 IJJ 

1.2 J 

I.5 J 

BASE-BG I O-00 

71 I3/00 

5390 
0.19 u 
0.64 J 

I2 

0.07 J 
0.02 u 

592 
6.4 

0.34 J 
1.5 

3830 
5.4 J 

146 
6.4 J 

0.05 U 
I .4 

88.4 J 
0.22 UJ 
0.08 u 
69.1 IJ 

0.33 UJ 

9.8 

3.4 

APPENDIX J-1 
BASE BACKGROUND 

SURFACE SOIL ANALYTICAL RESULTS 
BACKGROUND STUDY 

RICB, CAI\Il’ LEJEUNE. NORTH CAROLINA 

BASE-BGl I-00 

7/l l/O0 

BASE-BGl2-00 

7/11/00 
BASE-BGl3-00 

711 l/O0 

2540 
0.42 UJ 

0.83 J 
14.1 

0.11 J 
0.11 J 

105000 

9.7 
0.3 J 
2.9 

2420 
38.5 J 
1610 
25.9 

0.069 
1.6 

263 J 
0.63 J 

0.083 II 
307 

0.34 UJ 

7.7 
18.4 

9130 
0.44 UJ 
0.73 J 
19.6 
0.14 J 

0.033 u 
200 
9.6 

0.45 J 
2.2 

6050 
9.9 J 

241 
7.3 

0.06 
1.7 
168 J 

0.73 J 
0.13 u 
46.9 u 

0.55 UJ 

Iii.6 

4.8 

5390 
0.49 J 

0.49 J 
9.2 

0.09 u 
0.022 u 

75.3 J 
6.1 J 

0.31 J 
I .6 

7900 
5.4 J 

130 
3.1 

0.018 U 
0.83 
162 

0.38 J 
0.097 J 

39.8 u 

0.36 UJ 

12.4 J 

4.3 

BASE-BGl4-00 

71 I 2/00 

3770 
0.23 UJ 
0.3 u 
12 

0.098 u 
0.023 U 

344 
3.3 
0.1 J 

0.57 J 
2910 

5.1 J 
114 J 
5.3 

0.032 J 
0.49 J 
61.7 J 
0.42 J 

0.093 11 

38.5 U 

0.38 UJ 

4.8 

2.8 

BASE-BG I S-00 

71 I 6100 

4730 J 
0.3 J 
0.3 u 
IO 

0.1 J 
0.023 U 
44.3 J 

0.51 J 
I .6 

1220 J 
7.9 J 

131 
2.5 

0.061 
0.72 
124 
0.8 

0.092 U 
102 u 

0.38 UJ 

5.6 

I J 

BASE-BG16-00 

71 I 3/00 

4820 
0.34 J 

20 

0.072 J 
0.056 J 
8720 

7.4 

0.29 J 
5.8 

3940 
26.8 J 
330 
13.6 J 
0.26 U 

1.4 
102 

0.22 UJ 
1.1 

62.2 U 

0.33 UJ 

9.1 

25.2 

BASE Surface.sls BAOOOlOl 

412510 I 



SAMPLE ID 
SAMPLE DATE 

METALS (mg/kg) 
Aluminum 
Antimony 

Arsenic 

Barirml 

Beryllium 
Cadmium 

Calcium 
Cliromimii 

Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 

Silvet 
Sodium 
Thallium 
Varladium 

Zinc 

BASE-BGI 7-00 

7/I 3100 

2140 
0.19 u 

0.26 U 

6.1 

0.047 J 
0.02 u 

49.4 J 
1.7 

0.081 u 

1.2 
858 

SJ 
48.7 J 
8.7 J 

0.037 u 
0.48 J 
27.6 J 
0.22 UJ 

0.081 u 
55.7 U 
0.34 UJ 
2.4 
5.2 

BASE-BG I S-00 
7/14/00 

894 
0.2 u 

0.27 U 

2.4 

0.01 u 
0.021 u 
44.2 J 
0.98 

0.083 U 
1.1 

751 
43 

18.8 J 
2.6 J 

0.033 u 
0.24 J 

15 J 
0.23 UJ 

0.083 U 
53.3 U 
0.34 UJ 

1.8 J 
3 

APPENDIX J.I 
BASE BACKGROlJND 

SURFACE SOIL ANALYTICAL RESULTS 
BACKGROUND STUDY 

MCB, CAMP LEJEUNE. NORTH CAROLlNA 

BASE-BGl9-00 

7/14/00 

BASE-BG20-00 

7/l 6/00 
BASE-BG2 I-00 

7/15/00 

5680 
0.2 u 

0.83 J 

IS.2 

0.075 J 
0.021 u 

726 
7.2 

0.21 J 

I.5 
3280 
11.7 
193 
5.4 J 
0.1 u 

0.96 
I35 

0.28 J 
0.084 II 
82.3 IJ 
0.3s UJ 
Il.1 
S.2 

2520 J 
0.34 J 

0.29 U 

9.2 

0.061 J 
0.022 u 

48.6 J 
3.5 

0.17 J 

0.53 u 
707 J 

4.3 J 
15.2 J 

I.6 
0.032 J 
0.11 J 
74.2 J 
0.63 

0.089 u 
103 u 

0.37 UJ 
4.7 

0.36 J 

53.9 
0.19 u 
0.26 U 

2.3 

0.016 J 
0.02 u 
43.7 u 
0.29 U 

0.08 u 

0.24 U 
44 

0.45 

9.5 u 
3.3 J 

0.045 u 
0.09 11 
6.5 U 

0.22 u 

0.08 u 
46.5 U 
0.33 UJ 
0.44 J 

0.24 u 

BASE-BG22-00 

7/14/00 

4270 J 

0.25 J 
0.85 J 

9.2 

0.038 J 
0.02 u 
I71 
4.4 

0.19 J 

1.2 
1890 J 

8.7 J 
95.9 J 
5.5 

0.04 
0.9 
73 J 

0.22 u 

0.081 U 
75.8 u 
0.33 UJ 
6.8 

1.9 J 

BASE-BG23-00 
Ill l/O0 

2660 

0.9 J 

0.28 IJ 
9.1 

0.066 u 
0.021 u 
3840 

3.3 J 

0.2 J 
18.2 
1440 
32.5 J 

I06 
18.7 

0.028 J 
1.8 

54.7 J 

0.23 U 
0.085 U 

S2.4 U 
0.35 UJ 
3.6 J 

25.4 

BASE-BG24-00 
7/13/00 

123 
0.37 UJ 

0.27 U 

3.6 

0.013 u 
0.021 u 

327 
0.42 J 

0.083 u 
4.1 
IO6 

3J 

56.2 
3.1 

0.036 IJJ 
0.64 II 
36.8 J 
0.34 J 

0.083 U 
83.7 U 
0.34 UJ 
0.49 J 

10.8 

LlASES,,rface.sls BAOCOlOl 
4125101 



SAMPLE ID 
SAMPLE DATE 

METALS (@kg) 

Aluminum 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 

Cobalt 
Copper 
Iron 

Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 

Zinc 

BASE-BG25-00 
71 I s/o0 

1460 
0.31 .I 
0.46 J 
5.7 

0.082 J 
0.02 u 
II2 
I.4 

0.089 J 
0.97 u 
884 

88.6 J 
2.3 J 

0.063 U 
0.55 
34.2 J 
0.32 J 
0.11 J 

78 u 
0.34 UJ 

3.8 

5.6 

BASE-BG26-00 
7/14/00 

919 

0.37 J 
0.25 U 
4.3 

0.026 J 
0.019 u 

126 
1.3 

0.076 U 
1.3 

456 
3.2 
29 J 
4.1 J 

0.048 u 
0.35 J 
17.6 U 
0.21 u 

0.076 II 
48.5 u 
0.32 UJ 

I.5 B 

2.7 

APPENDIX J.l 
BASE BACKGROUND 

SURFACE SOlI, ANALYTICAL RESULTS 

BACKGROUNDSTUDY 
hlCB,CAMP LEJEUNE,NORTACAROLINA 

BASE-BG27-00 

7/14/00 

73 J 

0.26 J 
0.33 u 
0.73 J 

0.013 u 

0.026 U 
12.4 J 
0.22 u 
0.1 u 

0.34 u 
51.4 J 

IJ 
7.2 u 

0.53 U 
0.021 J 
0.12 u 
5.8 J 

0.28 U 
0.1 u 
112 u 

0.42 UJ 

0.36 J 

0.31 u 

BASE-BG28-00 
7/15/00 

2870 

0.19 u 

0.35 J 
6.9 

0.05 J 
0.056 J 
2030 

4.3 
0.16 J 

1.7 
2200 

3.4 

107 
8.5 J 

0.071 u 
0.76 
66.3 J 
0.37 J 

0.079 u 
49.5 U 
0.33 UJ 

5.2 

3.1 

BASE-BG29-00 
7/l 2/00 

2070 

0.2 UJ 
0.27 U 
5.9 

0.038 u 
0.021 u 
4210 

2.8 
0.1 J 
1.6 

1660 
3.8 J 
92 J 
28 

0.027 UJ 
0.73 u 
58.9 J 
0.23 U 

0.083 (I 
50.8 U 
0.34 UJ 

4.8 

5.1 

BASE-BG30-00 

7/l 2/00 

29.4 

0.22 UJ 
0.26 U 
0.28 U 

0.018 u 
0.02 u 
11.8 u 
0.17 u 

0.079 u 
0.9 

26.3 
0.53 J 
6.9 U 

0.29 U 
0.017 u 
0.088 U 

3.8 u 
0.22 u 

0.079 u 
28.8 u 
0.32 UJ 

0.14 J 

I.1 u 

BASE-DC3 l-00 

7/16/00 

6350 

0.22 UJ 
0.3 iJ 
24 

0.08 J 
0.023 U 
67.8 J 
4.1 

0.26 J 
1.2 

2670 
5.1 
II.5 

0.12 J 

1.4 
79 J 

0.25 U 
0.091 IJ 
78.1 u 
0.38 UJ 

6.5 
2.8 u 

BASE-BG32-00 
7/l s/o0 

1470 

0.22 u 
0.3 u 
2.2 

0.033 J 
0.023 II 
44.1 u 

1.3 

0.094 u 
0.82 U 
1030 

2.3 
38.5 J 
9.4 J 

0.066 u 
0.31 J 
28.9 J 
0.26 (J 

0.094 u 
94.3 u 
0.39 UJ 

2.3 J 

I.8 J 

BASE Surface.slr BhOOOlOl 
4/25/01 



SAMPLE ID 
SAMPLE DATE 

METALS (q/kg) 
Alumimmi 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 

Calcium 
Chromium 

Cobalt 
Copper 

Iron 
Lead 
Magnesium 
Manganese 

Mercury 
Nickel 
Potassium 
Scletiium 

Silver 
Sodiom 
Tl~nllium 

Vanadium 

Zinc 

BASE-BG33-00 
7/14/00 

31 
0.2 u 

0.27 U 
0.48 U 

0.018 J 

0.021 u 

37.2 [I 

0.26 U 
0.083 II 

0.28 U 
40.2 

1.2 

IO.1 u 
5.2 J 

0.036 U 
0.093 u 

10.3 u 
0.23 U 

0.083 u 
73.2 U 
0.34 UJ 

0.35 J 

0.37 u 

BASE-BG34-00 
7/15/00 

1820 
0.28 J 
0.26 U 
3.5 

0.036 J 

0.02 u 

67.5 J 

1.9 

0.12 J 
2.2 

836 

2.6 
53.5 J 
14.2 J 

0.063 U 
0.53 
29.8 J 
0.22 u 

0.079 u 
69.1 U 
0.33 UJ 

2.4 

5.4 

APPENDIX J.l 
BASE BACKGROIJND 

SURFACE SOIL ANALYTICAI, RESULTS 
BACKGROUND STUDY 

MCB, CAhlP LEJEUNE, NORTH CAROLINA 

BASE-BG35-00 BASE-BG36-00 BASE-BG37-00 
7/16/00 7/l YOO 7/16/00 

2630 J 
0.46 J 
0.27 U 

6 
0.06 I 

0.021 II 
423 

2.2 
0.15 J 

38.5 

I520 J 
4.3 J 

I59 
16.9 
0.04 

0.62 
47 J 

0.46 J 
0.083 u 

III u 
0.34 UJ 
2.4 

3.4 

670 
0.28 J 
0.28 U 
2.2 

0.033 J 

0.022 II 

17.2 J 

0.9 

0.086 U 
I.1 

434 
3.9 

32.1 J 
2.8 J 

0.08 u 

0.097 u 
18.8 u 
0.24 U 

0.086 u 
67.4 U 
0.36 UJ 

I.5 3 

1.3 J 

2450 J 
0.55 J 
0.35 IJ 

1.6 
0.014 u 

0.027 U 

30.7 J 

2.6 

0.11 u 
IU 

538 J 
2.4 J 

19.8 J 
IU 

0.029 J 

0.3 J 
23.7 .I 
0.31 J 

0.11 u 
127 U 

0.45 UJ 

3.7 
5.3 

BASE-BG38-00 
7/16/00 

54.5 
0.2 UJ 

0.27 U 
0.93 J 
0.01 u 

0.021 u 

143 
0.24 J 

0.084 U 

0.43 J 
40. I 

0.99 
21.6 J 
0.74 J 

0.051 J 

0.095 u 
10.2 J 
0.23 IJ 

0.084 U 
83.6 tJ 
0.35 lJJ 

0.27 J 

I.6 U 

BASE-BG39-00 BASE-BG40-00 
7/l 6/00 7/16/00 

1040 
0.23 UJ 
0.32 U 
4.4 

0.012 u 

0.037 J 

222 

I.4 
0.098 U 

0.88 

369 
5.8 

24.7 J 
1.7 

0.086 J 
0.19 J 
18.7 J 
0.27 U 

0.098 U 
94.8 LJ 
0.4 UJ 

I.5 J 

6.3 

I7600 J 
0.6 J 
1.3 J 

15.7 
0.53 J 

0.033 u 

SO.5 J 

12.6 

0.36 J 
1.4 

12200 J 
8.7 J 

226 
6.3 

0.11 
I.5 
133 J 
3.4 

0.21 J 
I59 II 

0.54 UJ 

26.2 

2.1 J 

“ASE Surface sls IlAOflOlOl 

4/25/01 
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SAMPLE ID 
SAMPLE DATE 

METALS (tug/kg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Cbroniium 

Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Seleniimi 
Silver 
Sodium 
l‘l~alliunr 
Vanadium 
Zinc 

BASE-BG41-00 
7/l 5/00 

1120 
0.48 J 
0.37 J 
2.5 

0.037 J 

0.064 J 
402 
1.7 

0.097 u 
I.2 

724 
2.1 

42.2 J 
4.5 J 

0.05 tJ 
0.37 J 
21.9 U 
0.27 U 

0.097 u 
95.4 U 
0.4 IJJ 

1.8 J 
I.5 J 

BASE-BG42-00 
7/l G/O0 

2420 
0.33 UJ 
0.29 U 
4.6 

0.041 J 

0.022 u 
268 
2.3 

0.14 J 
5.4 

1090 

3.7 
81.1 J 
5.8 

0.059 J 
0.53 J 

33.6 J 
0.24 U 

0.089 u 
74.3 u 
0.36 UJ 

25 
73.9 

‘I 

/ 

APPENDIX J.1 
BASE BACKGROUND 

SURFACE SOIL ANALYTICAL RESULTS 
BACKGROUND STUDY 

RICB, CAMP LEJEUNE, NORTH CAROLINA 

BASE-BG43-00 
71 I G/O0 

79.6 

0.2 UJ 
0.28 u 

1.1 
0.011 u 

0.021 u 
25.3 3 
0.41 J 

0.085 U 
0.29 J 
55.8 

1.5 
9.8 J 

0.94 J 
0.047 J 

0.096 U 
13 J 

0.23 II 
0.085 U 

78.8 U 
0.35 UJ 
0.54 J 

1.3 u 

BASE-BG44-00 
7/I 6/00 

3160 

0.2 UJ 
0.58 J 
13.8 

0.079 J 
0.021 u 
56.2 J 
2.7 

0.13 J 
0.96 
1400 

6.1 

68.9 J 
8.6 

0.096 J 
0.58 
39.7 J 
0.23 U 

0.085 U 
85.1 U 
0.35 tJS 
3.8 
2.8 U 

BASE-BG45-00 BASE-BG46-00 
71 I7100 7/13/00 

664 

0.2 UJ 
0.27 II 
2.7 

0.012 J 
0.021 u 
72.1 J 

1.2 
0.084 U 
0.44 J 
346 
1.7 

25.8 J 
^ 
L 

0.06 J 
0.094 0 
23.6 J 
0.23 u 

0.084 tJ 
85.7 U 
0.34 UJ 

I.6 J 
I.6 U 

478 
0.46 J 
0.27 II 
2.1 

0.01 u 
0.021 u 
58.6 J 
0.7 

0.083 U 

4.9 
298 
5.5 J 

22.2 J 

2J 
0.038 IJ 
0.15 J 
19.4 J 
0.23 UJ 

0.083 U 
52.9 II 
0.34 UJ 

1.2 J 
8.5 

BASE-BG47-00 BASE-BGJI-00 
7/t 6/00 7/12/00 

708 
0.2 UJ 

0.27 U 
4.5 

0.016 3 
0.02 II 
176 
1.3 

0.11 J 
0.89 
412 
2.4 

30.1 J 
8 

0.058 J 
0.44 J 
24.7 J 
0.23 U 

0.082 U 

78.2 U 
0.34 UJ 
2.7 

2 tJ 

40.8 

0.2 UJ 
0.27 U 
0.32 U 

0.015 u 
0.021 u 

18 U 
0.3 u 

0.083 U 

0.16 U 
34.8 
0.57 J 

5.2 U 
0.49 II 

0.017 IJ 
0.093 u 

4.7 IJ 
0.23 II 

0.083 u 
26.5 II 
0.34 UJ 
0.16 J 
0.67 U 

UASE Surface XIS UAOOOlOl 

4125101 



APPENDIX J.l 
BASE BACKGROUND 

SURFACE SOIL ANAL,YTICAL RESULTS 
BACKGROIJND STIJDY 

RICB, CAMP LEJEUNE, NORTH CAROLINA 

SAMPLE ID BASE-BG49-00 BASE-BGSO-00 
SAMPLE DATE 7/12/00 7/12/00 

METALS (tog/kg) 
Aluminum 

Antimony 
Arsenic 
Barium 
Beryllim 
Cadmium 
Calcium 
Cliromiwn 
Cobalt 

Copper 

Iron 

Lead 
Magnesium 
Maopanese 

Mercur) 
Nickel 

Potassium 
Seleiiim 
Silver 
Sodium 

Tl~alliut~~ 
Vanadium 
Zinc 

7280 

0.2 UJ 
0.39 J 
19.5 
0.11 J 

0.021 II 
369 
6.9 

0.37 J 

0.98 
2290 

5.2 J 

222 
3.7 

0.023 J 

1.3 

212 J 
0.23 U 

0.085 u 

25.3 U 
0.35 (JJ 
IO.5 
3.2 

41.6 
0.27 UJ 
0.27 
0.69 U 

0.017 u 

0.021 u 
18.3 U 
0.45 u 

0.083 U 
0.16 If 

94.5 

1.4 J 

7.7 u 
0.64 J 
0.02 J 

0.094 u 

5u 
0.23 U 

0.083 U 

31.8 u 
0.34 UJ 
0.54 J 

0.66 u 

BASE Surface xls BAOOOIOI 
4/2S/Ol 



SAMPLE ID Minimum Maximum 

SAMPLE DATE Non-Detect Non-Detecl 

RlETALS(n@kg) 

Arsenic 
Barium 
Beryllium 
Cadniiuni 
Calcium 
Chrotnium 
Coball 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 

Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Tliallicm~ 
Vanadium 
Zinc 

0 

0.19 
0.25 
0.28 
0.01 
0.019 
11.8 
0.17 

0.076 
0.16 

0 
0 

5.2 
0.29 
0.017 
0.088 

3.8 
0.21 
0.076 
25.3 
0.32 
1.5 

0.24 

u 

u 

u 

u 

IJ 
II 
u 

u 
U 

u 
U 
U 
U 
U 
U 
II 
II 
lJJ 
B 

U 

0 

0.44 

0.35 
0.69 
0.11 
0.033 
46.2 

0.45 
0.11 

I 
0 
0 
14 
2.3 
0.26 
0.73 
21.9 
0.28 
0.13 
I59 
0.55 
2.2 
2.8 

UJ 

U 
U 
U 
U 
U 
U 

U 
U 

U 
U 
U 
(J 
U 
U 
U 
U 
UJ 
II 
U 

? 
! 

APPENDIX 5.2 
BASEBACKGROUND 

SIlRI;ACESOlLANt\l,Y'I‘ICALRESULTS 

BACKGROUNDSTUDY 

RICB.CAhIP LEJEUNE,NORTII CAROLINA 

Maximum 

Detected 

Frequency 

of Detection 

Percent 

Detected 

Percent Arithmatic Mean Median 
Non-Detected Positive Detects Positive Detects 

Minimum 

Detected 

29.4 17600 J 50/50 100% 0% 

0.25 J 0.9 J l9/50 38% 62% 
0.27 1.3 J I8/50 36% 64% 
0.73 J 24 46150 92% 8% 
0.012 J 0.53 J 31/50 62% 38% 
0.037 J 0.11 J j/50 10% 90% 
12.4 J I05000 42150 84% 16% 
0.24 J 12.6 44150 88% 12% 
0.089 J 0.51 J 27150 54% 46% 
0.29 J 38.5 39/50 78% 22% 
26.3 12200 J jOhO 100% 0% 
0.45 38.5 J jOl50 100% 0% 
9.8 J 1610 43/50 86% 14% 
0.64 J 49 45/50 90% 10% 
0.02 J 0.12 J 25150 50% 50% 
0.1 I J I.8 37150 74% 26% 
5.8 J 263 J 41/50 82% 18% 
0.25 J 3.4 I6150 32% 68% 
0.097 J I.1 J/j0 8% 92% 
307 307 l/50 2% 98% 
0 0 0150 0% 100% 

0.14 J 26.2 48/50 96% 4% 
0.36 J 73.9 34150 68% 32% 

2743.6 2115 
0.4 0.34 
0.62 0.6 
7.84 6.05 
0.07 0.05 
0.06 0.06 

3782.68 I61 
3.42 2.45 
0.24 0.19 
3.02 I.3 

1622.64 871 
6.14 4 

137.43 75.2 
7.58 5.1 
0.05 0.05 
0.79 0.64 
69.6 46.4 
0.63 0.4 
0.38 0.16 
307 307 
-_ __ 

4.6 3.05 

7.62 3.65 

Arithmatic Mean 

Half Non-Detects 

2743.596 

0.2234 

0.3128 
7.2349 
0.0517 
0.0163 

3 179.93 I 
3.0271 

0.1468 
2.4157 

1622.642 
6.1408 
118.798 
6.8707 
0.0403 
0.6056 
58.088 
0.2814 
0.0702 

40.46 
0. I799 
4.4488 
5.4127 

BASE Surface xls Stats 

4/25/O I 



SAMPLE ID Standard Upper 95% 

SAMPLE DATE Deviation Confidence Level 

METALS (q/kg) 
Aluminum 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 

Cliromium 
Cobalt 
Copper 
Iron 

Lead 
Magnesium 

Manganese 

Nickel 
Potassium 

Seleniuin 

Silver 

Sodium 
Thallium 
Vanadium 

Zinc 

3110.8647 3481.1825 7.08 1.69 49 3.241 10707.0371 
0.1702 0.2638 -1.72 0.64 49 2.038 0.265 I 
0.283 1 0.3799 -1.46 0.73 49 2.127 0.3763 
6.0747 8.6752 I .47 1.24 49 2.607 14.919 
0.0765 0.0698 -3.5 1.06 49 2.607 0.078 
0.0181 0.0206 -4.33 0.54 49 I.957 0.0174 

15029.9662 6743.5381 5.03 2.07 49 4.29 4609.6595 
2.9528 3.7272 0.51 I .2x 49 2.915 6.5146 
0.1324 0. I782 -2.3 0.88 49 2.224 0.1948 
5.8703 3.8075 -0.02 I .22 49 2.607 3.2525 

2237.2638 2 153.0976 6.52 1.54 49 3.241 4532.498 
7.4046 7.8964 1.37 0.94 49 2.327 8.3978 

232.9286 174.0254 3.91 I .39 49 2.915 235.7522 

8.7356 8.9419 1.28 I .2s 49 2.607 12.4844 
0.0279 0.0469 -3.42 0.65 49 2.038 0.0489 
0.5229 0.7296 -I .05 1.24 49 2.607 1.1892 

59.7542 72.2557 3.47 1.24 49 2.607 109.2296 

0.4838 0.3961 -1.7 0.75 49 2.127 0.3056 

0.151 0.106 -3.01 0.54 49 1.957 0.0659 
4 I .0675 50.1971 3.51 0.54 49 1.957 45.1389 
0.023 0.1854 -1.72 0.11 49 I.722 0.1848 

4.9645 5.6259 0.89 1.23 49 2.607 8.1581 

I I .2736 8.0857 0.78 1.33 49 2.915 9.2173 

APPENDIX 5.2 
BASE BACKGROUND 

StIRFACE SOIL ANALYTICAL RESULTS 
BACKGROUND STUDY 

hlCB, CAMP LEJEUNE, NORTH CAROLINA 

Log Arithmatic Mean 
HalfNon-Detects 

Log Standard Degree of H Statistic 
Deviation Freedom 

Log IJpper 95% Location of Location of 
Confidence Level Maximum Detect Maximum Detect 

BASE-BG40-00 

BASE-BG23-00 
BASE-BG40-00 
BASE-BG3 l-00 
BASE-BG40-00 
BASE-BGI I-00 

BASE-BGI l-00 
BASE-BG40-00 
BASE-BGI 5-00 
BASE-BG35-00 
BASE-BG40-00 
BASE-UC I I-00 
BASE-BGI l-00 

BASE-BG08-00 
BASE-BG3 I-00 
BASE-BG23-00 

BASE-BGl I-00 

BASE-BG40-00 

BASE-BG 16-00 

BASE-BG I l-00 

BASE-BGJO-00 
BASE-BGJZ-00 

IIASE Surface xls Stats 
4/25/01 



SAMPLE ID 

SAMPLE DATE 

METALS (mg/kg) 

Aluminum 

Antimony 

Arsenic 
Barium 
Beryllium 
Cadmium 

CalciunI 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

Magnesium 

Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodiimi 
Tl~allium 
Vanadium 
Zinc 

Lonnormal Distribution 
W-Value - Quantile True/False 

0.86712061 0.947 FALSE 
0.841064099 0.947 FALSE 

0.749309429 0.947 FALSE 
0.90196823 0.947 FALSE 

0.948984367 0.947 TRUE 
0.49804 I894 0.947 FALSE 
0.91873585 I 0.947 FALSE 
0.930579654 0.947 FALSE 

0.842814356 0.947 FALSE 

0.96344399 0.947 TRUE 
0.943061193 0.947 FALSE 
0.969792821 0.947 TRUE 

0.965695836 0.947 TRUE 
0.978 I I7649 0.947 TRUE 
0.976029896 0.947 TRUE 
0.863886396 0.947 FALSE 

0.956285628 0.947 TRUE 
0.711588179 0.947 FALSE 
0.414343488 0.947 FALSE 
0.919574039 0.947 FALSE 
0.710058727 0.947 FALSE 

0.967917168 0.947 TRUE 

0.982372427 0.947 TRUE 

APPENDIX 5.2 
BASE BACKGROUND 

SURFACE SOIL ANALYTICAL RESULTS 
BACKGROUND STUDY 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Normal Distribution Sample 
W-Value Quantile True/False 

0.765093227 0.947 FALSE 
0.765392064 0.947 FALSE 

0.699446907 0.947 FALSE 
0.89411854 0.947 FALSE 
0.509609584 0.947 FALSE 
0.4001 I 1787 0.947 FAISE 
0.22926366 0.947 FALSE 
0.842062495 0.947 FALSE 
0.79 1508452 0.947 FALSE 
0.36675375 I 0.947 FALSE 
0.683785 179 0.947 FALSE 
0.616051125 0.947 FALSE 

0.440775444 0.947 FALSE 
0.69033126 0.947 FALSE 
0.834654234 0.947 FALSE 
0.873966858 0.947 FALSE 
0.818705828 0.947 FALSE 
0.38012844 0.947 FALSE 
0.210047761 0.947 FALSE 
0.445239336 0.947 FALSE 
0.647359048 0.947 FALSE 
0.770795328 0.947 FALSE 
0.442211818 0.947 FALSE 

Count 

50 

50 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

50 

50 
50 
50 
50 
50 
50 
50 
50 
50 

50 

B,\SE Surface.xls \V-Test 
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APPENDIX J 
GRAPH 1 

BASE BACKGROUND - COMBINED SURFACE SOILS 
Scatter Plot 

Aluminum vs. Chromium 
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LEGEND 

*Aluminum to Chromium Data Points i 
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K:\62470\371 phase\data\datatable\lejeunebackground\tables\basetabies\newstats\regression\Base totalSSRGAl to Cr Chart 1 
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APPENDIX J 
GRAPH 2 

BASE BACKGROUND - COMBINED SURFACE SOILS 
Regression PM 

Aluminum vs. Chromium 

4 6 8 IO 12 

Chromium (mglkg) 

LEGEND 

~. ..- .._. 
o Aluminum to Chromium Data Points 

A Predicted Aluminum to Chromium 

-Linear (Predicted Aluminum to 
Chromium) -. 

STATISTICS 

r squared = .923 
standard error = 644 

- 

K:\62470\371 phase\data\datatable\lejeunebackground\tables\basetables\newstats\regression\Base totalSSRGW to Cr Chart 2 4/l o/o 1 



APPENDIX J 
GRAPH 3 

BASE BACKGROUND - COMBINED SURFACE SOILS 
Scatter Plot 

Chromium vs. Iron 

0 
0 0 

0 

LEGEND 

0 Chromium to Iron Data Points 

4000 5000 

Iron (mglkg) 

K:\62470\371phase\data\datatable\lejeunebackground\tables\basetables\newstats\regression\Base totalSSRG\Cr to Fe Chart 1 4/10/01 
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APPENDIX J 
GRAPH 4 

8 

6 

BASE BACKGROUND - COMBINED SURFACE SOILS 
Regression Plot 

Chromium vs. Iron 

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 

Iron (mg/kg) 

/’ 

LEGEND 
-6 Chromium to Iron bata Points 

A Predicted Chromium to Iron 

-Linear (Predicted Chromium 
to Iron ) 

STATISTICS 

K:\62470\371phase\data\datatable\lejeunebackground\tables\basetables\newstats\regression\Base totalSSRG\Cr to Fe Chart 2 4/10/01 





SAMPLE LD 
SAMPLE DATE 

hllXALS (mg/kg) 
Aluminum 

Antimony 
Arsenic 
Barium 
Beryllium 

Cadmium 

Calcium 

Cl~roniitini 

Cobalt 

Copper 
Iron 
Lead 

Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Seleniiini 
Silver 
Sodium 
Tiialliwii 

Vanadium 

Zinc 

BASE-BGO I-02 
7/11/00 

2830 

0.25 UJ 
0.29 U 
5.2 

0.057 II 
0.022 u 

16.1 U 

2.8 
0.088 u 

0.16 U 
322 
3.1 J 

62.3 J 

1.1 
0.041 
0.33 J 
45.7 J 
0.25 J 

0.088 U 
29.2 U 
0.36 UJ 

2.1 u 

BASE-BG02-03 
7/13/00 

6000 
0.29 UJ 

I J 
12.7 

0.092 U 
0.024 U 

235 

13.2 

0.14 J 

1.8 
3020 

8.6 J 
323 

3.5 
0.032 UJ 
0.86 

303 J 
0.26 U 

0.096 U 
68 u 
0.4 UJ 
9.3 

4.2 

BASE-BG03-02 
7/13/00 

10700 

0.24 If 
8.3 

21.4 

0.19 J 
0.025 U 

I72 

20.8 

0.47 J 
3.6 

13300 

10.7 J 
572 
5.1 J 

0.09 
I.1 

565 
0.51 J 
0.15 J 

86.2 U 
0.42 UJ 
31.9 

6.4 

“\ 

i 

APPENDIXK.1 
BASEBACKGROUND 

S~WSURFACE SOILANALYTICALRESULTS 
BACKGROUNDSTUDY 

hlCB,CARIPLEJEUNE,NBRTIICAROI,iNA 

BASE-BG04-02 
711 l/O0 

4660 
0.43 UJ 
0.3 II 

IO.5 
0.069 U 
0.023 U 

104 J 

5.6 

0.22 J 
0.44 J 
1290 

5.2 J 
151 

0.03 J 
0.76 
131 J 

0.26 U 
0.094 u 
38.4 U 
0.39 UJ 
5.1 

2.9 IJ 

BASE-BG05-02 
7/13/00 

10900 
0.24 U 
9.3 

13.4 
0.16 J 

0.025 u 
1800 

19.3 

0.46 J 
3.9 

14000 
10.7 J 
568 

5.9 J 
0.045 

I.1 
518 

0.59 J 
0.19 J 

63.8 U 
0.42 UJ 

32 

6.5 

BASE-BGOG-05 
7/13/00 

3330 
0.2 UJ 
1.1 

18.2 
0.069 U 

0.021 II 

61.3 J 

5.2 

0.1 J 
1.4 

2410 

35 
78.1 J 

I.4 
0.028 UJ 
0.53 IJ 

66 J 
0.27 J 

0.082 IJ 
49.6 u 
0.34 UJ 
7.4 

2.4 U 

BASE-BG07-03 
7/l 3/00 

6860 
0.28 J 
0.3 u 

I I.1 
0.13 J 

0.023 U 

42.9 J 

9.3 
I.1 
I.8 

1490 
6.6 J 
212 
3.4 J 

0.036 II 
I.4 

275 
0.25 IJJ 

0.092 U 

98.3 u 
0.38 UJ 
9.7 

4.3 

BASE-BGO8-05 
71 I G/O0 

1570 J 
0.41 J 
0.3 u 
3.4 

0.012 u 
0.023 U 

22.8 J 

3.2 
0.092 U 

0.48 U 

II30 J 
2.5 J 

63.3 J 
. 
L 

0.029 J 

0.1 u 
57.9 J 
0.4 J 

0.092 U 
102 u 

0.38 UJ 
7.7 

0.28 u 

‘1 
i 
,:’ 

BASE-BG09-05 
7/14/00 

7640 
0.22 u 
0.3 u 
7.9 

0.097 J 
0.023 U 

39.4 u 

7.5 
0.35 J 

0.72 U 

1330 
5.1 

214 

3.7 J 
0.055 u 

1.2 
292 
0.25 U 

0.091 u 

51.2 U 
0.38 UJ 
6.3 

4.2 

B,\SE Sub-Surface xls BAO2OIOi 

4/25/01 



SAMPLE ID 
SAMPLE DATE 

METALS (@kg) 
Aluuiinum 

Antimony 
Arsenic 
Barimii 
Beryllium 
Cadmium 

Calciuni 
Cliromiutii 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 

Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Tliallium 

Vauadiwl 
Ziuc 

BASE-BGIO-03 
7/13/00 

1410 

0.35 J 
0.27 U 

0.028 J 
0.021 U 

43.2 J 
1.6 

0.083 u 
0.3 u 
356 
1.9 J 

46.9 J 
1.3 J 

0.027 U 
0.2 J 

32 J 
0.23 111 

0.083 u 

64.6 U 
0.34 UJ 

1.7 J 

BASE-BGI I-03 
7/l l/O0 

8800 

0.28 UJ 
3.9 

15.7 
0.24 J 

0.025 U 

148 
22.6 
0.32 J 
4.2 

5050 
10 J 

264 
4.5 

0.044 J 
1.2 

869 J 
0.49 J 
0.1 u 
41 II 

0.42 UJ 
24.2 

1.2 II 4.8 

BASE-BG12-04 
7/l 1100 

1740 
0.21 UJ 
0.29 U 
3.9 

0.035 u 
0.022 u 

29.7 U 
1.8 

0.11 J 
0.24 J 
329 
1.9 J 

44.7 J 
2 

0.022 J 
0.37 J 
53.6 J 
0.24 U 

0.088 u 
34.7 u 
0.36 UJ 

1.9 J 
1.6 U 

APPENDIX K.l 
BASE BACKGROlJND 

SUB-SURFACE SOIL ANALYTICAL RESULTS 
BACKGROUND STUDI 

RICB, CAMP LESEUNE, NORTH Ci\ROLlNA 

BASE-BG13-03 
7/I l/O0 

14900 
0.23 UJ 
0.55 J 
14.6 
0.26 J 

0.024 U 
112 J 
15.9 J 
0.67 
3.2 

4100 
7.5 J 
343 
5.2 

0.02 u 
I.6 

644 
0.26 U 

0.096 U 
47.1 u 
0.4 UJ 

13.6 J 
11.8 

BASE-BGl4-01 

7/12/00 

4500 
0.34 UJ 
0.29 II 
15.6 
0.1 u 

0.022 u 

4950 
4.6 

0.23 J 
1.2 

2720 
8.7 J 
190 
17.2 

0.027 J 

102 J 
0.3 J 

0.088 u 
45.6 U 
0.36 UJ 
7.2 

6.9 

BASE-BGIS-03 BASE-BGI 6-04 BASE-BGI 7-04 BASE-BG I S-02 
7/16/00 7/I 3/00 7/l 3/00 7/14/00 

15600 J 
0.5 J 
8.1 

22.4 
0.26 J 

0.026 U 

30.4 J 
23.3 
0.71 

3.5 
12000 J 

12.2 J 

617 
6.7 

0.036 J 
2 

784 
I .3 

0.36 J 
140 u 

0.42 UJ 
39 
6.4 

1200 
0.23 U 
0.32 U 
3.2 

0.024 J 
0.024 U 

73.6 J 
1.6 

0.098 U 
0.31 II 
481 
1.8 J 

38.5 J 
1.6 J 

0.027 U 

0.34 J 
31.8 J 
0.27 UJ 

0.098 u 
71.3 u 
0.4 UJ 

2.3 J 
1.3 u 

6850 
0.2 IJJ 

0.43 J 
8.2 

0.098 U 
0.022 u 

181 
9.3 

0.32 J 
0.85 
I420 

4.8 J 

242 

0.032 UJ 
0.93 
269 J 
0.24 U 

0.086 U 

56.6 U 
0.35 UJ 
8.8 
3.1 u 

260 J 
0.2 UJ 

0.28 u 
1.2 

0.01 I II 
0.022 u 

12.7 J 
0.83 

0.087 u 

0.43 u 
121 J 
1.3 J 

16.8 J 

1.9 
0.019 u 

0.097 u 

17.6 J 
0.24 U 

0.087 U 

80.2 II 
0.36 UJ 
0.75 J 

0.26 U 

UASE Sub-Surface xls l&4020101 
‘l/25,0 I 
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2 AI’PENDIY K 1 1 . { 
{ BASE BACKGROUND 

SUB-SURFACE SOIL ANALYTICAL RESULTS 

/ BACKGROUND STUDY 
r\ICB, CAMP LEJEUNE, NORTH CAROLINA 

SAMPLE ID 

SAMPLE DATE 

BASE-BG19-04 BASE-BG20-01 BASE-BG2 I-02 BASE-BG22-04 BASE-BG23-0 1 
7/14/00 71 I 6/00 7/l j/O0 7/14/00 7/l l/O0 

h1ETAI.S (tug/kg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Berylhml 
Cadmimn 

Calcium 
Cllromium 
Cobalt 
Copper 

Iron 

Lead 
Magnesimn 

Manganese 
Mercury 

Nickel 

Potassium 
Seleniuin 

Silver 

Sodium 
Tliallium 
Vanadimn 
Zinc 

4620 
0.21 u 

0.88 J 
5.3 

0.0% J 
0.022 u 

26.8 U 
5.3 

0.14 J 
0.7 u 

1580 

3.3 

130 
25 

0.047 u 

0.55 J 
130 

0.26 J 
0.089 U 

44.6 U 
0.37 UJ 
7.6 
1.5 J 

4070 J 
0.23 UJ 
0.31 u 

10.4 
0.062 J 
0.024 U 

87.2 J 
7.8 

0.21 J 

0.95 

840 J 

5.1 J 
144 
4.7 

0.031 J 

0.39 J 
176 

0.44 J 

0.095 U 
II6 U 

0.39 UJ 
13.7 
0.33 J 

8640 
0.22 u 
0.3 u 
7.1 

0.081 J 
0.023 U 

38.5 U 
9.4 

0.74 
0.66 u 

1770 

6 

193 
5.9 

0.061 

1.9 

190 
0.25 U 

0.092 II 

83.9 u 
0.38 UJ 
7.1 
3.4 

5810 J 
0.31 J 

0.28 u 
7.4 

0.07 3 
0.022 u 

41.6 J 
7.4 

0.22 J 

0.94 u 

877 J 

4.1 J 

I66 
2.8 

0.018 U 

0.37 J 
235 
0.24 J 

0.086 U 
87.2 U 
0.36 IJJ 
8.6 

0.84 J 

9900 
0.31 J 
0.92 J 
13.9 

0.095 u 
0.022 u 

499 
9.6 J 

0.84 

3.1 

4600 

45 
197 
4.5 

0.024 J 

3.6 
189 

0.24 U 
0.087 u 

40.7 u 
0.36 UJ 
11.7 J 
5.1 

BASE-BG24-0 I BASE-BG25-01 
7/13/00 7/14/00 

5260 
0.22 II 
0.31 u 
3.2 

0.023 J 

0.024 U 
13 u 

5.2 
0.25 J 

0.43 u 

1370 

2.6 J 

55.2 J 
I J 

0.051 U 

L 

33.6 J 
0.26 UJ 

0.094 u 

62.8 U 
0.39 UJ 
9.9 

1.3 u 

1340 
0.2 J 

0.27 U 
4 

0.028 J 
0.021 u 

83.8 J 
I .5 

0.084 U 
0.25 J 

953 

I.9 

65.5 J 
2.2 

0.025 J 

0.44 J 

33.4 J 
0.23 U 

0.084 u 

89.6 U 
0.34 UJ 
2.4 
1.3 u 

BASE-BG26-03 

71 I 4/00 

3630 4640 J 
0.32 J 0.4 J 

0.28 u 0.34 J 
6.8 15.3 

0.049 J 0.07 J 
0.022 u 0.021 u 
44.2 U 71.3 J 
4.2 4.5 
0.2 J 0.6 
2.8 1.7 

1530 3440 J 
2.8 3.5 J 
101 J 216 
2.4 J 7.1 

0.054 u 0.022 J 

0.95 1.6 
64.2 J 121 
0.24 U 0.32 J 

0.087 u 0.085 U 
55 U 65.2 U 

0.36 UJ 0.35 1JJ 
5.4 a.9 
2.5 1.8 J 

BASE-BG27-- 

7/14/00 

BASE Sub-Surface.xls B~\O20101 
4/25/01 



APPENDIX K.1 
BASE BACKGROIJND 

SUB-SURFACE SOIL ANALYTICAL RESULTS 

BACKGROUND STUD\ 

MCB, CARIP LEJEUNE, NORTH CAROLINA 

SAMPLE ID BASE-BG28-02 BASE-BG29-02 BASE-BG30-01 BASE-BG3 I-04 BASE-BG32-03 BASE-BG33-02 

SAMPLE DATE 7/15/00 7/12/00 7/12/00 7/16/00 7/15/00 7/14/00 

hlE’l.ALS (@kg) 
Aluminum 
Antimony 

Arsenic 
Barh 
Beryllium 
Cadmiuai 
Calciutn 
Clirolnilll~~ 

Cobalt 
Copper 
Iron 
Lead 
Magnesirml 
Manganese 
Mercury 
Nickel 
Potassium 
Seleniunl 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

16800 
0.47 J 

1.9 
23.1 
0.15 J 

0.023 U 
557 
22.5 

0.68 

I5600 
8.1 
525 
6.9 5 

0.057 U 

2.8 
434 
0.77 
0.24 J 
59.4 U 
0.38 IJJ 

33.9 
7.4 

8160 
0.23 IJJ 
0.42 J 
16.6 
0.12 u 

0.024 U 
98.7 J 
9.7 

0.43 J 

1.9 
4120 

6.2 J 

266 
3.9 

0.026 UJ 

1.4 
264 J 
0.42 J 

0.097 u 
53.3 U 
0.4 UJ 
14 

6.1 

3800 
0.22 UJ 
0.28 U 

1.8 
0.047 u 
0.022 lJ 

14.5 u 
6.1 

0.087 U 
0.58 
93.1 
3.6 J 

16.9 J 
0.75 J 

0.039 
0.26 J 
28.5 J 
0.31 J 

0.087 u 
28.7 U 
0.36 UJ 

0.84 U 

407 
0.21 UJ 

0.28 u 
1.4 

0.011 u 
0.022 u 

21.3 J 

0.087 U 
0.47 J 
222 
1.6 

22.6 J 
I J 

0.042 J 

0.098 u 
22.6 J 
0.24 U 

0.087 U 
72.3 U 
0.36 U 

I.1 J 
1.3 u 

2540 
0.24 U 
0.32 U 
0.92 J 
0.16 J 

0.025 U 
35.6 U 
2.5 

0.14 J 

I.6 
102 

12.3 U 
3.5 J 

0.067 U 

0.11 u 
17.2 u 
0.27 J 

0.099 II 
59.5 II 
0.41 UJ 
0.35 J 

0.31 u 

1100 J 2200 1210 J 
0.26 J 0.28 J 0.23 J 
0.32 U 0.27 U 0.28 U 

1.6 4 3.2 
0.012 u 0.038 J 0.015 J 
0.025 u 0.021 u 0.021 II 

9.1 u 44.2 U 112 
1.3 2.5 1.4 

0.16 J 0.24 J 0.085 U 
0.72 U 0.53 u 0.67 
485 J 624 715 J 
1.1 J 1.4 1.7 J 
39 J 86.3 J 54.8 J 

2.3 3.9 J 2.7 
0.021 J 0.053 u 0.025 J 
0.64 0.66 0.096 U 
22.4 J 51.1 J 37.2 J 
0.29 J 0.23 U 0.24 U 
0.1 u 0.082 U 0.085 U 

84.3 U 64.7 U 101 u 
0.41 UJ 0.34 UJ 0.35 UJ 

1.4 J 2.3 1.4 J 
0.3 u I.1 J 0.26 U 

BASE-BG34-03 BASE-BG35-01 BASE-BG36-0 I 
7/I 5/00 711 G/O0 7/15/00 

9670 
0.2 u 

1.4 
12.7 

0.068 J 
0.021 u 
66.7 J 
13.2 

IU 
4310 

5.2 

209 
4.2 J 

0.081 U 

3 
124 

0.46 J 
0.1 J 

57.5 U 
0.35 UJ 
Il.9 
2.3 

BASE Sub-Surfacesis BhOZOiOI 

4/25/01 



SAMPLE ID BASE-BG37-- 
SAMPLE DATE 7/l 6/00 

METALS (ii&kg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Berylliimi 
Cadmium 
Calcitnii 

Clironiiuni 
Cobalt 
Copper 
Iron 
Lead 

Magnesium 

Manganese 

Mercury 
Nickel 
Potassium 
Selenium 

Silver 

Sodium 
Tliallimtt 
Vanadium 
Zinc 

3720 J 
0.22 UJ 
0.3 u 
4.2 

0.012 u 
0.023 U 
29.2 I 
4.4 

0.23 J 
0.43 u 
1380 J 

2.6 J 

106 J 

2 

0.026 J 
0.94 
66.9 J 

0.47 J 

0.093 u 

97 u 
0.38 UJ 

4.6 
0.28 U 

BASE-BG38-01 
7/ 16/00 

372 
0.23 UJ 

0.32 U 
0.67 J 

0.012 u 
0.025 U 
41.6 J 

I.2 

0.098 U 
0.23 J 
81.5 

I.6 

13.5 J 

1.1 J 

0.06 J 
0.1 1 II 

16 J 
0.27 U 

0.098 u 

92 U 
0.41 UJ 

0.6 J 
2u 

BASE-BG39-01 
7/16/00 

2470 J 
0.27 J 
0.31 u 

0.013 J 
0.024 U 

28 J 

2.7 

0.14 J 
0.44 u 
626 J 
2.2 J 

87.1 J 

1.8 

0.021 J 
0.12 J 

44.8 J 

0.26 U 

0.094 u 

80.1 [I 
0.39 UJ 

2.6 
0.28 U 

‘: 

APPENDIY K I I . 
BASE BACKGROUND 

SIJB-SIJRFACE SOIL ANALYTICAL REHJLTS 
BACKGROUND STUDY 

RICB, CAMP LEJEUNE, NORTH CAROLINA 

BASE-BG40.01 
7/l 6100 

4780 
0.23 UJ 

0.32 U 
5.7 

0.036 J 
0.025 u 

37.3 J 
4.4 

0.41 J 
0.59 J 
I440 

2.6 

123 J 

1.9 

0.085 J 
1.2 

63.5 J 
0.27 U 

0.098 U 

87.3 U 

0.4 UJ 
5.7 
2.6 U 

BAWBG4 I-01 
7/l 5/00 

3310 
0.24 U 
0.43 J 
3.1 

0.046 J 

0.025 u 
82.6 J 
4.8 

0.099 u 
0.48 U 
776 
3.3 J 

24.4 J 

0.74 J 
0.072 U 

0.42 J 
17.4 J 

0.27 UJ 

0.099 u 

59.9 U 
0.41 UJ 

25 
IU 

BASE-BGJZ-01 
7/16/00 

3500 
0.22 UJ 
0.37 J 
5.9 

0.054 J 
0.023 U 

1.59 
2.2 

0.092 U 
3.3 

1120 

3.5 

X7 J 

4.2 

0.061 J 
0.52 J 

31 J 

0.25 U 

0.092 U 

90.3 u 
0.38 UJ 

21 
7.9 

BASE-BG43-03 
7/16/00 

1620 
0.2 UJ 

0.27 U 
1.8 

0.01 II 
0.021 u 

2X.3 J 
I.7 

0.11 J 
1.2 

61 I 

1.5 
30.1 J 

1.3 

0.055 J 
0.71 

22.4 J 

0.23 U 

0.083 u 

80.8 u 
0.34 UJ 

1.7 J 
2.1 u 

BASE-BG44-03 

7/16/00 

6450 
0.26 UJ 
0.3 II 

8 

0.04 J 
0.023 U 
42.7 J 

7.1 
0.26 J 
0.75 
I720 

3.2 

167 

2.6 
0.054 J 

0.8 
121 J 

0.25 U 

0.092 U 

98.7 U 
0.38 UJ 
7.1 

4.2 

“. 

1 

BASE-BGJS-0 I 

7/l 7/00 

4890 
0.22 UJ 
3.2 
5.7 

0.042 J 

0.023 U 
42 J 
9 

0.13 J 
0.72 
2490 

4.2 

168 

2.6 

0.16 J 

0.5 J 
120 J 

0.26 U 

0.093 11 

I01 u 
0.38 UJ 

6.6 
3.3 

BASE Sub-Surface.sln BhO2OiOl 
4/25/01 



SAMPLE ID 

SAMPLE DATE 

METALS (mglkg) 
Alutninum 

Antimony 
Arsenic 

Barium 
Beryllium 

Cadmium 
Calcium 
Cl~romium 
Cobalt 
Copper 
IrOll 

Lead 

Magnesium 

Manganese 
Mercury 
Nickel 
Potassium 
Seleoium 
Silver 
Sodium 

Tl~allium 
Vanadium 
Zinc 

BASE-BG46-02 

7/13/00 

1450 
0.23 U 

0.32 U 
I.4 

0.039 J 
0.025 U 

12.6 lJ 
1.9 

0.098 u 
0.27 U 
1250 

1.8 J 

14.9 J 
0.57 J 

0.042 U 
0.13 J 
11.9 J 
0.27 UJ 

0.098 U 
62 u 

0.41 UJ 

3.2 
IU 

BASE-BG47-04 

7/16/00 

5290 

0.24 UJ 

3.3 
27.1 
0.91 

0.025 U 
458 
I I.3 

6.8 
6.7 

8450 
5.4 

1250 
67.6 

0.059 J 
12.3 

668 J 
0.3 J 
0.1 J 

66.4 U 
0.42 UJ 
I I.1 

39.7 

BASE-BG48-01 

7/ I2/00 

3640 

0.4 UJ 

0.28 U 
1.8 

0.041 II 
0.022 u 
21.3 U 
6.1 

0.086 u 
0.52 J 
251 
3.4 J 

28.7 J 
1.1 

0.044 
0.51 J 
34.3 J 
0.32 J 

0.086 u 
37.1 u 

0.36 UJ 

1.5 u 

APPENDIX K.1 
BASE BACKGROUND 

SUB-SURFACE SOIL ANALYTICAL RESIJLTS 
BACKGROUND STUDY 

hICB, CAM’ LE.IEUNE, NORTH CAROLlNA 

BASE-BG49-02 

7/12/00 

9510 

0.23 UJ 

2.6 
12.1 
0.22 J 

0.024 U 
256 

15.9 
0.39 J 
2.2 

6550 

5.3 J 
367 
5.7 

0.034 J 
0.97 
546 J 
0.27 U 
0.12 J 

37 (I 
0.4 UJ 

17.1 

BASE-BGjO-01 

71 I 2/00 

4680 
0.35 UJ 

0.3 u 
3.3 

0.035 u 
0.023 U 

16.9 U 
6.1 

0.41 J 
0.17 u 
1160 

2.8 J 

58.6 J 
3.7 

0.042 
L 

46.4 J 
0.25 U 

0.092 U 
33.5 U 

0.38 UJ 

6.4 
1.9 u 

DASE Sub-Surface xls BAO2OIOI 



SAMPLE ID 

APPENDIS K.2 
BASE BACKGROUND 

SUB-SURFACE SOIL ANALYTICAL RESIJL,TS 
BACKGROUND STUDY 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Maximnm Minimum Maximum Frequency Percentage of Percentage of Arithatic Mean Median Arithatic Mean Standard Upper 95% 
SAMPLE DATE Non-Detect Non-De&cl Detected Detected of Detection Detection Non-Detects Positive Detects Positive Detects Half Non-Detects Deviation Coniidencc Level 

METALS (mg/kg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calciom 

Cl~romium 

Cobalt 

Copper 

Iroii 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallimn 

Vanadium 

Zinc 

0 

0.2 

0.27 

0 

0.01 

0.021 

9.1 

0 

0.083 

0.16 

0 

0 

12.3 

0 

0.018 

0.096 

17.2 

0.23 

0.082 

28.7 

0.34 

0 

0.26 

UJ 

u 

u 

11 

U 

U 

If 

U 

U 

U 

U 

IJ 

U 

U 

IJJ 

0 

0.43 

0.32 

0 

0.12 

0.026 

44.2 

0 

0.099 

I 

0 

0 

12.3 

0 

0.081 

0.53 

11.2 

0.27 

0.1 

I40 

0.42 

0 

3.1 

UJ 

U 

U 

[I 

U 

u 

U 

U 

U 

U 

U 

U 

U 

U 

lJJ 

If 

260 

0.2 

0.34 

0.67 

0.013 

0 

12.7 

0.83 

0.1 

0.23 

81.5 

13.5 

0.57 

0.02 I 

0.12 

11.9 

0.24 

0.1 

0 

0 

0.35 

0.33 

J 16800 50/50 100% 0% 

J 0.5 J 14150 28% 72% 

J 9.3 19/50 38% 62% 

J 27.1 so/50 100% 0% 

J 0.91 31R0 62% 38% 

0 0150 0% 100% 

J 4950 361.50 72% 28% 

23.3 so/50 100% 0% 

J 6.8 36150 12% 28% 

J 6.7 32/50 64% 3 6% 

15600 50/50 100% 0% 

12.2 J so/so 100% 0% 

J 1250 49/50 98% 2% 

J 67.6 SO/SO 100% 0% 

J 0.16 J 30/50 60% 40% 

J 12.3 43150 86% 14% 

J 869 J 49150 98% 2% 

J 1.3 21150 42% 58% 

J 0.36 J 7150 14% 86% 

0 o/50 0% 100% 

0 0150 0% 100% 

J 39 50150 100% 0% 

J 39.7 23150 50% 50% 

5184.58 4560 

0.33 0.31 

2.55 I.1 

8.28 5.8 

0.12 0.06 
-- _- 

301.45 78.1 

7.25 5.25 

0.55 0.29 

1.86 1.5 

2719.31 1350 

4.24 3.35 

184.88 123 

4.62 2.15 

0.05 0.04 

I.3 0.93 

184.13 66.9 

0.43 0.32 

0.18 0.15 

-_ __ 

8.6 6.5 

5.92 4.3 

5184.58 3937.9634 6118.2717 

0.1799 0.1062 0.205 I 
I .0604 2.1143 I.5617 

8.2818 6.6886 9.8677 

0.0826 0.1377 0.1152 

0.01 I5 0.0007 0.01 I7 
220.663 734.2 I66 394.7459 

7.2466 6.2017 8.717 

0.4112 0.9595 0.6387 

I .2789 1.429 I 1.6177 

2719.312 3724.1334 3602.3045 
4.244 2.7984 4.9075 

181.307 217.4064 232.8541 
4.6232 9.466 6.8676 

0.0355 0.0254 0.04 I5 

1.1328 I .7988 I.3593 

180.616 220.0776 232.7964 

0.2524 0.215 0.3034 

0.0644 0.0576 0.078 I 

34.166 12.3326 37.0901 

0.1898 0.0126 0.1928 

8.604 9.0457 10.7487 

3.2935 5.8935 4.6908 

BASE Sub-Surface.sls Stats 
4/25/01 



SAMPLE ID 

SAMPLE DATE 

METALS (mg/kg) 

Alutnitnun 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 
Ilall 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

I’otassiw~ 

Selenium 

Silver 

Sodium 

l‘l~allium 

Vaw7dium 

Zinc 

Log Arithatic Mean 

Half Non-Detects 

8.22 0.94 49 2.321 7812.3412 

-1.85 0.49 49 I.884 0.2024 

-1.05 1.3 49 2.915 I .4006 

1.74 0.94 49 2.327 12.0953 

-3.18 I.17 49 2.607 0.1274 

-4.46 0.06 49 1.687 0.0117 

3.95 1.45 49 2.915 273.1219 

I.61 0.91 49 2.327 10.2123 

-1.67 I.15 49 2.607 0.5577 

-0.37 1.16 49 2.607 2.0838 

7.16 1.29 49 2.915 5086.9045 

1.25 0.64 49 2.038 5.146 

4.63 1.15 49 2.607 301.3412 

1.03 0.83 49 2.224 5.1528 

-322 0.59 49 I.957 0.0417 

-0.54 1.24 49 2.607 2.009 

4.49 1.23 49 2.607 301.2788 

-1.6 0.62 49 2.038 0.2934 

-2.91 0.48 49 I.884 0.0693 

3.46 0.38 49 1.821 37.862 

-I .66 0.07 49 I .687 0.1929 

I.66 1.07 49 2.607 13.7991 

0.33 1.37 49 2.915 6.3371 

Log Standard Degree ot 

Deviation Freedom 

H Statistic 

AI'I'ENDIY K 2 I . 
BASEBACKGROUND 

SIJB-SURFACE SOILANALYTICALRESULTS 
BACKGROUNDSTUDY 

RICW,CAhIPLEJEUNE,FIORTHCAROLINA 

Log Upper 95% 

Confidence Level 

Location of 

Maximum Detect 

BASE-BG28-02 

BASE-BGIS-03 

BASE-BG05-02 

BASE-BG47-04 

BASE-BG47-04 

BASE-BG14-01 

BASE-BGIS-03 

BASE-BG47-04 

BASE-BG47-04 

BASE-BG28-02 

BASE-BG15-03 

BASE-BG47-04 

BASE-BG47-04 

13ASE-BGJS-0 I 

BASE-BG47-04 

BASE-BG I I-03 

BASE-BG I S-03 

BASE-BGI5-03 

BASE-BG15-03 

BASE-BG47-04 



METALS @g/kg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Copper 
iron 
Lead 
Magnesium 

Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 

Tl~allium 

Vanadium 
Zinc 

I.ognormal Distribution 
W-Value Quantile 

0.938935839 0.947 FALSE 0.890245967 
0.798671016 0.947 FALSE 0.7379857 
0.723049774 0.947 FALSE 0.501206701 
0.957116676 0.947 TRUE 0.882739321 
0.961181457 0.947 TRUE 0.515727091 
0.901331421 0.947 FALSE 0.901030224 
0.956844344 0.947 TRUE 0.30226586 
0.95611354 0.947 TRUE 0.833532713 
0.922955365 0.947 FALSE 0.348776269 
0.94793619 I 0.947 TRUE 0.780722537 
0.968121166 0.947 TRUE 0.661037943 
0.968627999 0.947 TRUE 0.8688 I6045 
0.983968535 0.947 TRUE 0.707759125 
0.941077127 0.947 FALSE 0.330248647 
0.982093224 0.947 TRUE 0.764068056 
0.9397294 I8 0.947 FALSE 0.5053855 I6 
0.952128561 0.947 TRUE 0.740526038 
0.804523777 0.947 FALSE 0.667551305 
0.547267945 0.947 FALSE 0.434967266 
0.966272501 0.947 TRUE 0.962778232 

0.9 IS769864 0.947 FALSE 0.91865079 

0.972159628 0.947 TRUE 0.753542396 
0.952978221 0.947 TRUE 0.497486 J 88 

True/False 

APPENDIS K.2 
BASE BACKGROUND 

SUB-SURFACE SOIL ANALYTICAL RESULTS 
BACKGROUND STUDY 

MCB, CARlI’ LEXIIJNE, NORTH CAROI.INA 

Normal Distribution 
W-Value Quautile True/False 

0.947 FALSE 
0.947 FALSE 
0.947 FALSE 
0.947 FALSE 
0.947 FALSE 
0.947 FALSE 
0.947 FALSE 
0.947 FALSE 
0.947 FALSE 
0.947 FALSE 
0.947 FALSE 
0.947 FALSE 
0.947 FALSE 
0.941 FALSE 
0.947 FALSE 
0.947 FALSE 
0.947 FALSE 
0.947 FALSE 
0.947 FALSE 

0.947 TRUE 

0.947 FALSE 

0.947 FALSE 
0.947 FALSE 

Sample 
Count 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

50 
50 
50 
50 
50 
50 

50 

50 
50 

BASE Sub-Surface xls \V.Tcrt 
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APPENDIX K 
GRAPH 1 
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APPENDIX K 
GRAPH 2 
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APPENDIX K 
GRAPH 3 
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APPENDIX K 
GRAPH 4 
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SAMPLE ID 

SAMPLE DATE 

METALS (II&~& 

Ahminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Cal&n 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Mdngancse 

MWXI~ 

Nickel 

Potassium 

Selenium 
Silwr 

Sodium 

Tl~allium 

Vanadium 

Zinc 

APPENDIX L 
BLANK ANALYTICAL RESULTS 

BACKGROUND STUDY 
i?lCB, CAMP LEJIXINE, NORTH CAROLINA 

CTO-0371 

BASE-BG04-OOD BASE-BG07-OOD BASE-BGl7-041) BASE-BGI 8-OOD BASE-BG22-04D BASE-BG33-OOD BASE-BG39-OID 

7/l l/00 7/13/00 7/13/00 7/l 4/00 7/14/00 7/14/00 7/16/00 

9630 

0.35 UJ 

0.83 J 

lG.5 

0.12 J 

0.022 u 

223 

10.1 

0.42 J 

1.3 

6770 

7.4 J 

289 

6.4 

0.051 

1.9 

148 J 

0.5 J 

0.1 J 

37.3 u 

0.37 UJ 

15.8 

5.5 

1350 

0.23 J 

0.27 U 

5.1 

0.029 J 

0.021 u 

220 

l.G 

0.084 U 

0.4 u 

1060 

6.2 J 

25.7 J 

1.2 J 

0.047 u 

0.25 J 

33.4 J 

0.23 UJ 

0.084 (7 

GO u 

0.35 UJ 

3.1 

1.8 u 

3090 

0.23 U 

0.31 u 

3.9 

0.036 J 

0.024 U 

75.7 J 

4 

0.13 J 

0.75 u 

604 

3.2 J 

968 J 

1.8 J 

0.033 u 

0.47 J 

115 J 

0.26 UJ 

0.096 U 

70 u 

0.39 UJ 

3.9 

1.9 u 

1810 

0.2 u 

0.27 IJ 

3.2 

0.023 J 

0.021 u 

38.1 J 

1.5 

0.084 U 

0.59 

1210 

2.9 J 

31.2 J 

3.G J 

0.041 u 

0.49 J 

19.7 J 

0.23 UJ 

0.084 II 

68.4 U 

0.35 UJ 

3.2 

3.3 

4410 J 

0.24 J 

0.26 U 

6.2 

0.039 J 

0.02 u 

22 J 

5.1 

0.15 J 

0.89 U 

642 J 

3.1 J 

116 

l.G 

0.017 u 

0.38 J 

133 

0.34 J 

0.081 u 

87 U 

0.33 UJ 

4.7 

0.41 J 

89 

0.24 u 

0.33 II 

0.79 J 

0.021 J 

0.025 u 

45 u 

0.45 u 

0.1 u 

0.51 u 

102 

2.5 

15.8 u 

2.4 J 

0.063 U 

0.11 II 

13.9 u 

0.28 U 

0.1 U 

G3.5 U 

0.42 UJ 

068 J 

1.1 J 

5860 J 

0.31 J 

0.32 U 

8.2 

0.012 u 

0.025 u 

19.4 J 

5.4 

0.19 J 

0.87 U 

1540 J 

4.1 J 

174 

2.7 

0.019 u 

0.51 J 

91.2 J 

0.55 J 

0.098 U 

115 u 

0.41 UJ 

6.5 

5.G 
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SAMPLE ID 

SAMPLE DATE 

METALS (m&g) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 
Mauganese 

Mercuq 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Tl~allium 

Vamadiuni 

Zinc 

APPENDIS L 
BLANK ANALYTICAL RESULTS 

BACKGROIJND STUDY 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

CTO-0371 

BASE-BG4I-OlD BASE-BG44-03D BASE-BG45-0 1 D BASE-BG49-021) 

7/l woo 7/16/00 7/17/00 7/12/00 

2920 

0.22 u 

0.31 u 

2.7 

0.042 .I 

0.024 U 

76.5 J 

4.1 

0.095 u 

0.52 u 

686 

2.X J 

20.9 J 

1.7 J 

0.046 U 

0.52 J 

15.4 J 

0.26 UJ 

0.095 u 

45.7 u 

0.39 UJ 

1.8 J 

1U 

3920 

0.22 UJ 

0.3 u 

(3.1 

0.025 J 

0.023 U 

45.1 J 

4.7 

0.24 J 

0.62 

792 

2.4 

108 J 

2.5 

0.046 J 

0.5G J 

85.6 .I 

0.25 U 

0.091 u 

100 II 

(1.38 UJ 

4.3 

3.1 

4500 

0.26 UJ 

7.7 

5.1 

0.042 J 

0.023 U 

31.8 J 

8.G 

0.18 J 

0.88 

4720 

4 

154 

2.5 

0.066 J 

0.48 J 

122 J 

0.25 U 

0.13 J 

101 II 

0.38 UJ 

6.9 

3.7 

9080 

0.23 UJ 

2.7 

9.5 

0.17 J 

0.024 U 

185 

13.3 

0.28 J 

2.4 

7700 

5.3 J 

273 

4.8 

0.019 u 

0.79 

404 J 

0.5G J 

0.14 J 

33.8 U 

0.4 UJ 

14.7 

4.7 
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